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foreword 


There hns been « mnilirfl deleriornUon of Uio 
cnMn»nnH-m on our phinel in rceenl joars. and 
so the problem of sooiel>'s interaction with na- 
ture h.i< become increnMOSly .icute ami tnhon i 
a glnb.i) character / 

The inipiirlance ol eSTorl'- lo protect ti 
onder de\eb)ped xocialiMu wa-* vtre««i'd i ^ - 

26th ConRre— of the CI'SU The guideline^ ti 
Ihe USSR >. oconomic and locial development in " 
the lltli fi\e >ear-plati period contain a special 
section on the to-^h^ of mainlainint; and improving 
the habitat In particular thi» section «peah« of 
the need '(o step up norh on setting up and 
perfecting the sy-lcm of natural resources 
cada-tre- and on improving the state control over 
nature utilization and protection of the environ- 

Everjone now recognises that urgent meas- 
ures of a social, political, economic, legal, scien- 
tific, and tcclinical nature are needed to over- 
come the unfavourable ecological situation It is 
also most important when dealing with socio-ecol- 
ogical problems to think them out in the philo- 
sophical methodological sense. A Good of Iitera- 
ture on the se problems 13 pouring out in all 

’ CuideJincs for Ihe Ecodoidic aad Soctai DereJop- 
menl of the USSR foe t08t 1D85 and (or the Period 
Endiag in 1990 m .A/oxov Atricr Supplement lo issue 
h‘ 49 (2933), 1980, p 9 



cotintnes Jotlay. Two extremes are common in it, 
one a conception of ecological pessimism that 
considers denlli of the human habitat inevitable 
becaw^e of scientific and technical development, 
and the other a conception of technical soperop- 
timism that, assumes it possible to cope with all 
the ecological difficiiUies of modern times sim- 
ply by means of technique and the natural sci- 
ences 

Prof. Novib points out the unsoundness of 
both these extremes It is hoped that the reader 
■will be interested to make a deeper acquaint- 
ance with a philosophical and methodological sur- 
vey of these problems from the standpoiut of 
dialectical materialism and the historical opti- 
mism inherent in the lilarxist-Leninist Iheorj" of 
social progress 

Fuller acquaintance with the angle on the so- 
cio-ecological aspects of contemporary scientific 
and technical development given here by a Marx- 
ist philosopher will, it is hoped, foster scien- 
tists' co-operalion to study the problems of ex- 
ploiting nature. Since nature protection is a glob- 
al problem to our day, it needs a strengthening 
of the spirit of detente and confidence among 
nations to soUe it, which would help us to co- 
operate more effectively and comprehensively to 
find the optimum relationship between social and 
natural scientists of various trends 

Prof. Ilya Novik is a Soviet philosoplier and 
specialist in the field of the methodology of sci- 
ence, well known to fellow -specialists in many 
countries In recent years two major group works 
on socio-ecological problems have been publish- 
ed in lhi> Soviet Union under his editorship, and 
‘h conltSbulions by him: .VefAodoiogicoi M*- 
of Stud])lng the [tlotpkere {1975) and 
of Optimliatlon in Ecology (t078). 


la society and iVatnre Prof, Novik describes 
the instnictivD extH;nencc of (iio jocinlisl utiiisit- 
tlon at nsiurc, oi Ibe same lime cnticallj ona- 
ij-^ing l!ie reasons tor dwlurbanco ol llii' cn\i- 
ronntent in other social condilions. I!o detnon- 
siratcs that under capitalism ecological slrcss is 
not some chance error, insidious blunder, or fa- 
tal misapprehension 'Ihe conflict of society and 
nature under that sjsCem steins naturally from 
tlic uorker's separation from the instruments ut 
production, nhich do nut belong to him. lb bring- 
ing out this (caltire ol capitalism Marx wrote 
that It IS characteristic of capitalism that 
It IS nut the unity of living and active liu- 
maiiii> with the natural, inorganic condi- 
tions Ilf their metabolic exchange iiith na- 
ture, and hence their appropriation of na- 
ture, which requires explanation or is the 
result ot a luslorie process, but rsllier the 
acporotiori between these inorganic ciin- 
ifitiuns of human existence and tins active 
existence, a separation which is completely 
posited only in the relation o{ wage labour 
and capital ' 

Society and \ature shows that Ihe real uni- 
ty of nature and society (Prof Novik calls this 
state the monistic aspect of man's relation with 
the environment) is ultimately realised precise- 
ly through collective ownership ol the instru- 
ments and means of production 

It IS stressed, at the same time, that it does 
not follow at all from this fact that it is impos- 
sible or illcgitiDiate for dtllerent socio-economic 
systems to co-operate and inleraci in the sphere 


' Karl Man. Gnndrlue. Intniaciion to the Crl 
«i9B» of Potuieof CeonoBijr Translated by Martin Ni- 
colaus (Penguin Books, Hannoudworth, 1973), p. 489 



of maintaiDiiig an ecological balance (hroogbotit 
the world. On the contrary, tlio book shows that 
various forms of interaction are being implement' 
ed on three main levels— inter-govemniental, re- 
gional, and global—both in the field of scientific 
research and in the sphere of concrete nature 
conservancy measures. 

Methodological aspects of the problem of so- 
ciety's relation with nature during the present 
scientific and industrial revolution occupy a cen- 
tral place in Society and Nature In substantiat- 
ing the monistic unity of man and nature, Prof. 
Novik notes, basing himself of the principles of 
matenalist dialectics, concretised in regard to s^ 
cio-ecological problematics, that neither society’s 
development nor nature’s evolution can be an- 
niillod, because they are both governed by the 
objective laws of reality. But at each historical 
Stage these two forms of objective develop- 
ment may he related to each other in a diflerent 
way. 

The controllable quality of the environment 
under a planned socialist society is thus organ- 
ically united with a consciously planned way of 
life of individuals and vvith rational development 
of their needs and wants 

For forecasts in this field the following re- 
mark of Marx and Engels' is of fundamental im- 
portance: 

The different forms of malerial life are, of 
course. In every ease dependent on the 
needs which are already developed, and the 
production, as well ns the satisfaction, of 
these needs is an historical process ' 


' Karl Marc and Frederick Eagels The Carman 
Idrotogy C’e/lerled IVerie. VoL 5 (l‘rofresj riibllsberS. 
kiniKow, 1978), p. 8Z 



In laet the tulure state of the habitat depends 
essentia)))' on t))e aizns and sca)e of \alues that 
»e form now in the field of consumption. 

The synthesis of tho sciences, winch much of 
Prof. NoMk.’s hook is devoted to analysing, is ex* 
ceptiona)ly important on the piano of resolving 
these problems In that respect he bases him- 
self on the following fundamental thesis. 

Fresh opportunities tor fruitful theoretical, 
fundamental, and applied research arise id 
intcr'disciplinary areas, notably in the na- 
tural and social sciences These should be 
fully used 

Prof Novik demoDStrales throughout bis e.T- 
position that attempts to examine alarming trends 
in iho present-day development of the biosphere, 
especially ones employing computer modelling of 
the processes of global development, have a com- 
plex systems character, and speaks of the illegit- 
imacy of highly specialised scientists’ distrust 
of a systems analysis of socio-ecological prob- 
lems carried out on a multidiscipline basis. Tho 
arguments he adduces convincingly demonstrate 
the productive character of integrating know- 
ledge in a systems modelling of the interaction 
of society and nature. 

It IS to be hoped that Prof Novik’s compre- 
hensive study of the methodology of tackling mod- 
em ecological problems will bo useful to read- 
ers in English-speaking countries who are con- 
cerned with and about the acute problems of con- 
serving man's habitat. 


/. V, Besiazhev-Lada, 
Dr. Sc. (Ihst } 



n>, u-ith fl/sk, blond, and brain, he- 
inni in rnUite, and etitt in Ih mldsf 
Fredrrirk Engels . ' 


INTRODUCTION 


The problem of man's inleractJon with Jiis eO' 
'vironmont has alwajs teen of considerable prac- 
tical anj theoretical interest, but now, in the age 
of the scientiric and industrial rcioliilion. it has 
become particularly acute. The negative aspects 
of the present-day ecological situation that have 
come to light call for elucidation of their scien- 
tific, and philosophical meaning, 

le. wiiic Vj. ^b/£ viiR'A-VA pre- 

serving the habitat with any success, the fight for 
peace and the security of nations is of decisive 
importance. In his report to the 26th Congress of 
the CPSU Leonid Brezhnev emphasised. 

By safeguarding peace we are working not 
only for people who are living today, and 
not only tor our children and grandchildren; 
we are working for the happiness of dozens 
of future generations 


' Feedetick Engels DutUctUt of IValure, Translatod 
and edited by Clemens Outt. with s Preface and Notes 
by Prof. J B S Haldane. F. R S. (Uwrence i. Wi- 
sbarL London. i9»), p. 292. 

to 



H thori' (“i pi'iici', tlu‘ rrt>ativ«> onrrgj of 
U»e pcnpli's backi'd b> tlio acliii'M'meiil of 
<cienci’ atiil locUnolog^ i' ceitaiii to 
the problems that are now trciubliog poo 
pie.* 

fii'tcnco of the natural oin irtmiiu'ul is wilhuiil 
doubt one of Ihi' ino'l acute prubleiiis of loodcrii 
times, which can be tacklul in an all-roniid way 
only giM'u peace, deli tite, and arms cuts 

In this book we sliall concentr.ite on the meth- 
odological principles of the approach to today s 
ecological situation, and on the problems of an 
optimum combination of the fntme development 
of leclinolog> with the conservation and develop- 
ment of nature, and rmnll> on c!anf>ing the com 
bined scientific (natural and social) character of 
ecological problems 

Much allcnlion was devoted to cocio ecologi- 
cal problematics at (be Iblb International Con- 
gress of Philosophy held in August and September, 
1978, m West Germany Some papers fiom cap- 
italist countries reduced it to the uncontrolUble 
character of scientific and industrial development 
and the socio-ecological consequences ol that The 
paper of the West German philosopher Karl De- 
cker, in particular, was built on that plane 
The plenary paper of D M Gvisfuanj, Mem 
her of the USSR Academy of Sciences, 'Control of 
Scientific and Technical Progress’, was opposed 
to that point of view It substantiated the possi- 
bility of planned development of science and tech 
nology. By carrying out such planned develop 
went on tho basis of collective ownership it is 


I Brethnev 
CPSU to thf 
Pany of the Soviet 
Parly In Home 

aSroty Pablivhitig 


Report of the Central Cornmillee c 
XXVf Cohgrete of the Communti 
t Union ond the Immediate Taekt c 
e and foreign Poficy, Novosti Pres 
House. Moscow, 1981, pp 53-54 


It 





In «)i#* pjohil m'xfpl fjcvpfopivj hy 
anti Pr'litl Ihfy nnifotttitrtlly npprna^h Ilia pia- 
Marr>< <>t thi* int**r,trfff>n nf «t>pi>(y no<I palBf? 
in n ruirp tiifTcranhatrtl way lha aiifboM 
ol Ilia moilal Tliair Ian rauwB* 

nro tlcmarralrrl acrordinif to la\pt of 
ila^a/opfijpnf. tlaifraa of pollution of Ilia anvirna- 
mcnl, atanilard of provision of foot!, and 50 o3- 
Oul the main mrthfuiohntienl ofT\i«»iotJ canw)* 
he tflo^wl over hy introditcin;? a theory of 
interarlion of siih-ajstrmt, since it 11 connected 
t\ith their istnoririR of the ditlerence in principle 
brltveen c.-ipitali«t and ^ocialr^t countries' atlifnd^ 
to the environment ,^^e5arovlc and Pestel appeal 
to an alr'tracl theory of orjtamc ifronth -ftitboot 
mentioning the real fact that co-ordinated (tro‘>‘'th 
of such a kind is only fully realised on the ha* 
sis of n socialist economy with a national plan- 
Thoy are unahle to allow for the effect of the 
objective law of the iinoven development of cap* 
italist countries in the epoch of impenalisi® 
discovered by Lenin Because of that the reason- 
able considerations in their research (for ecam- 
ple, on the need to aid developing counlnesf 
have a utopian tinge. 

Sonic Western authors, when analysing the 
relationship belw een scientific and technical prog- 
ress and nature consers'ancy are led to criticise 
many aspects of the capitalist social system- 
Thus the American ecologist Barry Commoner has 
in fact pointed out the lack of perspective of 
systems of utilising nature that are subordinat- 
ed to capitalist profit. An English reviewer wrote 
of Commoner’s The Poverty of Power that he 
had written what amounts to a socialist 
critique of modern capitalism, basing his 
analysis on the energy crisis which faces 
the Western world. This he sees as the 



lonR-awailod crisis of capilnlism, predict- 
ed by Marx ’ 

In Its rational conception such an analysis 
could proxide the constructive theoretical basis 
for collaboration of the scientists of capitalist and 
socialist countries in the field of developinjj eco- 
logical models on a regional and a global scale. 

For modern science is based on the axiom 
that man's relationship with nature can be opti- 
mised at any given historical stage, can be given 
the best form for the given conditions This 
axiom in turn lerves as llie basis tor a general 
theory of the progressive development of nature, 
society, and thought The liindamental principles 
of the optimisation of socialist naluro-use were 
formulated by the 2Clh CongrcJS of tho Commu- 
nist Party of the Soviet Union, which stressed 
that concern for the defence of nature was an 
integral element of national planning under so- 
cialism. 

The Congress outlined that a sum of 
11,000 million roubles was to be spent on con 
servation in the USSR under the Tenth Five- 
Year Plan (1976-1080), and more would be spent 
in the future It then formulated an important 
methodological principle of socialist nature use. 
In view of the rapid rate of growth of tlie 
economic potential and the people’s living 
standard, the funds for environmental pro- 
tection can only be obtained by raising pro 
duction efficiency. ^ 


' David EUiott Review ol' Barry Commoaer Th$ 
Popertj/ o/ Patvtr (lenathan Cape, London, 1077) in 
Labour .VoniMi/, 1977. iS, 9 : 430. 

* L 1. Breihnev, Report of tbe Central Committee 
01 the CPSU to the XXVI Congress ot the Communist 
Patty of the Soviet Union and the Immediate Ta^k* of 
the Party in Home and Foreign Policy, p 52. 
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Such n rnf'ini? of in<Jti'lr>'s pffifioacy «»* 
into tlio Tonth Ftvp-Vonr I’Kin unifor which 
Ihp pronth of iniliijtnnl proijuction wa* to ho 
mufli efcatcr limn growili of thp extraction of 
aiicli flpfijivp naltirnl rp«iinrco« a« coat and oil. 

'Vo cflTi infer therefore that not only is io- 
tensne growth of production not nn alternatirf 
to conservation of the natural environment trader 
flocialism Imt on the contrary that inteneiCcation 
of production is a firtf r/iia nnn of eon«ervatioo 
of the biosphere It has come to he that economy 
of resources — nature conservation — jfrowth of pro- 
duction (qiiantitalively and qtialitatively) are 
the elements of a sin die socio-ecolotfieal system 
They constitute a dialectical trinity expressing 
the essence of the so-callcd global problems char- 
acteristic of Dtir time. 

\Sliat, in essence, are these ‘global’ problems? 
They arc those that refer to the development of 
human life on oiir planet as a 'fthole And they 
include, above all, the establishment of lasting 
peace, equitable international relations, the pro- 
blem of ensuring natural resources in the fu- 
ture, both renewable (air and fresh water) and 
non-renewable (primarily energy raw materials), 
and of providing every inhabitant of our planet 
with the requisite amount of food, the problems 
of conserving the environment, and the problems 
of the health and reproduction of the population 

These issues are new’ in a certain sense not 
only on the social plane but also methodologi- 
cally. and their most important logical-philosoph- 
ical feature is linked with their complex sys- 
tems character. Their solution is therefore a se- 
rious. difRcuU assignment for a whole group of 
natural and social sciences. At the same time 
tlie sery posing of these supercomplex problems 



IVl nttttire is mndf better by nt) mean. 

Hut nnture mahes that mean: so, over 
that art. 

H hieh you sai) adds to nature, is on art 
That nature makes . . 

The art Itself Is nature 

(Act IV, Scone 

Itnlionnll) hiimnnitod nature iloe' litit lii'lnrl) 
llie bioopliere liiirnioni'oil in relation In man 

'In practice,’ Mart ‘1 can relate m>self 

to a Ihinji Unmanly only tf the tUmR relates 
Itself humanly to the human bcinn ’ ' 

The «oriciy7nature' n'lationslnp is closely link- 
ed viith that basic problem of pliilosopliy, vii. 
that of the relation ol tile acting and coKniSin^t 
subject to the object cxislinK outside his con- 
sciousness The natural object counlcrposeil to 
man’s mcUiphysieal constructs ns a force alien 
and hostile to him hgures in the materialist hu- 
manist world outlook a* an integral component of 
the system of human being at all stages of its 
development Modern man, possessing stupendous 
power, cannot exist without the natural condi- 
tions he needs any more than primitive man 
could, who depended on nature and was subordi- 
nated to her The character of tlie interdepen- 
dence of man and nature itself has, of course, 
altered qualitatively, in the early stages of his- 
tory man was relatively weak m the face of po- 
werful nature but now, in tlie age of the scien- 
tific and industrial revolution his technical power, 
unco-ordinated in its consequences, can cause 


‘ Karl Marx Economic and Philosophic Manus- 
cripts of 1844. In: Karl Marx and Fradorick Engels, 
CcUeetsd Warkt, Vol 3 (Progress Publishers, Moscow, 
1975), p 300 



n.itiifr* ^ jMrn«-«l (ntrt a Itr.J 

»p.iRnr«< irrtfrnt ntitm.il fnc.MUfrj Iiarmoni'i'a? 
Ill*' intrrrrrifton^ ,,f an.f nnw *r- 

rf^nlly nrrM,.,ry «f 

Ifip n-lvetR^ rff..rn tli>it fMVf. (,..w fK-ftaimI abro*- 
ing proportions linr> ulre.ufy nnlin} in HiW 
initiir forms in tho |.,st cpntiiry Tlin 
joiirrt.lI hiheriri Iti’riiM, for l•Tnmpl<'. printri! 
«n nrtirlo in ,ts {wnlftf, i„„n of fVPt llt.it ifn 
flissoil Uin Rli.lirtl rHorl on fisli of |hn oil fftliO? 
info notrr n-siTvoirs, nnif nuMsnrrs to rombat H 
Scientific anil lecliniml pmifress, by creatin? 
new stibstiincea, bns not nt the same time rflc*^ 
ea indusiry from its connection willi natural n~ 
aources. It rerjuircs a much ifrcater outlay of Ba* 
tiirol resources to make the mfilenah bom of lb* 
technical progress of recent ilecarles than is need' 
etl for traditional ones. It takes from six to tbit- 
ty cubic metres of water, for example, to make * 
tonne of cotton cloth, but o.OflO cubic metres to 
make a tonne of capron 

The problem of conserving the USSR’s water 
resources calls recently for special altenUoa- 
During the quinquennium 1076-80, all Soviet in- 
dustries were to go over to using recjxled water. 

In principle technique and IcchnoJogy can 
ffreatly reduce the degree of disturbaDCC 
of the hydrosphere but also improve the qnal- 
ity of water (experiments in Duoridlsing waters 
entering urban water mains, for example, so as 
to improve the quality of urban residents’ teeth 
are of interest in this respect). 

• wild’ nature can be improved, in prin- 

ciplc, by technical progress In Shakespeare’s 
The Winters Tale Polixenes, King of Bohemia, 
ratling against the abuses of the eJexer, and their 
•art which in llioir picdncss shares witli great 
creating nature’, wisely remarks; 



IVf naiure it mncif h flier by no mean, 
lint tinlnre mole* that mean, to, over 
that art, 

I) h(eh ffou tofj tiddt to nature, t* <tn art 
That nature make* . 

The art ittelf It nature 

(Act {V. fJccnp 1) 

Itationftlly lnmiiHiiiiil nnlurc nut <{i*lurl> 
Ihi* Jj/irjHijnj.'nl )J) ri'lslmn tn man 

In practice,' Marx wmie, I can relate m>seU 
lo n tiling liumanly only il llte tlnnc rcintea 
it5oU humanly to the human bcins ' ' 

1 he ‘«ociety /nature' rt“lali(inslii|) i* closely link* 
ed with that ba«ic problem ol plulosuphy, %ii 
that ot the relation of llie aclint; and cosnisinj; 
subject to the object exist in r outside his con- 
sciousness. The natural object countcrposed to 
man’s metaphysical constructs ns a force alien 
and hostile to him figures in the materialist hii- 
ninnist world outlook as an integral component of 
itie eysiem ol human being at all stages n( its 
deiclopment. Modern man, possessing stupendous 
power, cannot exist without the natural coiidi- 
Ijoos he needs any more than primitive man 
could, who depended on nature and was snhorili* 
nated to her The character of the interdepen- 
dence of man and nature itself has, of course, 
altered qualitatively, in the early stages of his- 
tory man was relatively weak in the face of po- 
werful nature but now, in the age of the scien- 
tific and industrial revolution his technical power, 
unco-ordinated m its consequences, can cause 


' Katl liars. Economic and Phdosoplijc Ma&us- 
etipls ol 18t4 to- Karl Man and Frederick Engels, 
Collected IForfci, VoL 3 (Progress Puhbshers, Moscow, 
1875), p. 300. 
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irreparable breakdowns in itio weakened meebsD- 
ism of natural processes A mutual liarmonioiu 
relatiOD between man and nature lias become as 
necessary as air in modern times. And llial is 
an important condition for the triumpb of human- 
ist principles 

Though the unity of technically armed ma" 
and nature, however, has now been constderaWy 
disturbed, the disUirbartce is by no means irre- 
versible. And while the increasing separation be- 
tween man and nature is becoming estrcmely 
dangerous, it must be overcome, because mans 
physical and spiritual life is inestricably linked 
with nature. For men’s history itself is a real 
part of the history of nature, and as men's his' 
tory moves, so moves the histoiy of nature— it 
is necessary simply not to permit serious broach- 
es of the co-ordination of these movements 
that piano it is illegitimate to treat defence of 
nature ns the ensuring of Us ab’nvluie immutabi- 
lity. Such a treatment is theoretically metaphy- 
sical and utopian in practice 

The French ecologist Itene Diibos justly stres- 
ses that even a policy of the strictest conserva- 
tiwi cnvAii nol tnaiis ongifinV en’iiTOVimcid, 

and that if such a position were achievable it 
would bo undesirable ' What is desirable lof 
man, ilaveloping along the toad of progfc** 
through the perfecting of labour, is a purpose- 
ful alteration of nature that does not remove na- 
tural conditions {torn tbo contovt n( rertaln of 
the parameters that are most appropriate for life 
The dialectical position is a scientiricslly ref<m- 
atnicted nature (Including also along the lino el 

' Rani Dutios. tfao aad Ills Efosystaiw Tfia F-s- 
Ubiiabmanl t»f • Dynamic t'qiillibrtnni sUili it.a 
stfOBnirnL In- V. A Konli (£il J. i««i/ara t ay» 

far,, (S4aa. Md-kqw, fOlK fr(> lim 



tlio ivinoto consequences tor people's health) 
rather than an idealising of unaltered ‘wild’ na- 
ture. This position is based on the very essence 
of the labour process as one of rational trans- 
formation of natural material by means of tech- 
nique This transformation, while changing na- 
ture, can at the same time ho co-ordinated with 
her ohjecthe possibilities 

On that plane project-s for man’s rational al- 
teration of the climate with the object of achiev- 
ing optimum conditions in the environment are 
of interest ' 

Through his ever growing technical power 
man IS getting the chance in principle to make 
natural conditions accord with the technical 
need, subordinated in turn to tho objective of 
maintaining a healthy environment on the Earth 

A number of projects for affecting the cli- 
mate are being discussed today There are, for 
e.vample, proposals for altering ocean currents, 
such as to build a dam between Florida and Cu 
ha to alter tlio regime of the Gulf Stream, and 
to affect the direction of the Labrador Cnrrcnt 
by means of a dam on tho Grand Banks * 

There is also a scheme for creating a sea in 
Central Africa and tiie Sahara by regulating the 
flow of a number of African rivers; the sea’s to- 
tal area would cover 10 per cent of ail Africa. 
These schemes aro perhaps long-term but it is 
not impossible, given science’s present slate, to 
substantiate the consequences of such gigantic 
nature-transforming actions, without which, of 


' M I Budyko /jmenenfya kHmota (Changes ol 
Climatef. Cidrometeoiidat, Leningrad, 1974; Ch 6, 
Man's effect on Climate, np 189-2t6; Ch 7. The Ch- 
malc of (he Future, pp. 217^6. 

» md., p 2Ba 
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Much progrcj'^ can be mado in compJoT ana- 
lysis of Uie consoonences of onr teclinicnl actions 
by usinR croelimalic modelling and so prevent 
possible ndi'erse jeclirtogenic efieels on the cli- 
mate One sucli ellect is tlic danger of overheat- 
ing the planet hv technogenic heat 

Rene Dilbos aJri>ady (jnoteil ahove, quite just- 
ly concludes that de\ eloped nature needs to ho 
regarded not ns an object to bo preserved invio- 
lable. and not as an object subjected to cxploila- 
lion. but as a kind of garden that has to be tend- 
ed with due acceitfil of ils inherent possibilities 
and that will permit tbe people living in it to 
deselop in accordance with their capabilities The 
ideal would be for man and nature to coexist in 
unrepressive, constructive conditions 

The verv important philosophical conclusion 
follows from a tnelhodoiogical analysis of the 
modem ecological situation that ecological prob- 
lems can only be tackled on the basis of dia- 
lectical logic and its conception of llic universal 
connection of phenomena. Dialectical materialism 
provides a theoretical basis for ecology as a 
science; and materialist dialectics, organically 
uniting and rombining the principles of tbe 
W'orld’s development and unity, motivates a mo- 
nistic approach to man's relationship with his 
environment 

Given steady growth of technical power, vol- 
untaristic arbitrariness or wilfulness is especial- 
ly disastrous, because it involves a risk of irre- 
mediable damage to nature’s mechanisms that 
no subsequent, even greater scienlific and techni- 
cal growth will be able to correct. 

At tbe same time calls for a complete bait 
to technical develo pment c ompletely tor the sake 
of eoBserTijig>-wtTtirc “a re'“alsct a n (indoiibtcd ex- 



Tlint Kind of call, in llip spirit of the conr 
ton of soeio-ctiltural diirtiitm and plurali«nt, 
oiten made by bourgeois theoreticians to thep' 
tic of developing countries, and is undoubfet 
0 w-orst kind of ecological pessimism Tbf 
tlitudes are also encountered in develop! 
countries^ themselves. This unsound ideologic 
concept IS based on the methodologically at 
politically bankrupt thesis that the ecologic 
crisis IS engendered by ‘Western’ culture (meai 
bourgeois civilisation but technologic: 
civilisation in general), and that the way out i 
o so over to an ‘Eastern’ type of civilisalio! 
(witfiout technical development). Eeactionar 
ecological pessimism is taken to the evtreme u 
this view (let us reject technicised forms o\ 
work and return to nature) The constructivenc'* 
of this evtreme is, of course, illusoiw Methods- 
ogically it is built on a metaphysical dualist se- 
paration of the cultures of East and West and 
on an ignoring of the real trend in the industrial- 
isation of developing countries It is a conse^ 
vative methodology of counterposing the present 
and the past (instead of deducing the future from 
the present). 

4 *“ » rejection of ‘Western 

technologism’ in favour of ‘Eastern submergence 
m nature means to absolutise the split in man- 
kind and to perpetuate backwardness. 

Un this plane ecological pessimism is horn of 
antiscientisrn, inclined to ascribe the woes and 
dimculties of modern bourgeois eivilisatioo to an 
alleged extreme’ growth of science. Scientists 
haxe been converted from recent idols Into senpe- 
cesponsibilily for the ad- 
«ienlific and technical 
progress i, thrown Tliese attiliule, have caused 
deep concern in acienlihe circles, ami have been 


the can«e of o prefooml roiippraitnl of tho role 
of sricnli^la in thp modern world. In this connee* 
lion, the Provident of the World redcration of 
Scientific Workers, Pro! 11 U. S. nurliop, has 
written. 

A major piohlem wo have to face in the 
West is n Rtncral disenchantment with 
science and CM'n the prowtli ol an onti- 
scienco nio\emenl 

Scienre and the control o\or nature which 
scientific knowledge hrinRS, is no longer 
regarded as something beneficial and good. ' 

This IS B common weakness of bourgeois 
theoreticians’ socio-ecological analy.sis MesaroviiS 
and Pestcl tried to smooth it o^cr m part in their 
Jlfanhfrd at the Tttrninf; Paint, but bourgeois 
forecasts are built at every step on the illegit' 
imacy and undesirability of industrial and ur- 
ban development of previously backward coun- 
tries 

*Tlie citreme forms of anti'lecbnicism and 
anti-urbanism can be considered a variety of the 
ideology ot neo-con ‘•ervat ism,' * Yanilsky con- 
ctodes 

The scientific and industrial revolution is 
global in its nature and wrill ever more broadly 
embrace all countries and aspects of men’s life 
and the actual experience of technical progress 
will itself bring out more and more fully the 
fundamental fact that the serious shortcomings 
of present forms of technical development, now 
becoming evident in regard to the environment, 
by BO means prove that technique is inevitably 
incompatible with (he biosphere On the con- 

Jgerid, 1971, J$, 4:11 

’ O Yanit^Vy Urbnnlzatsi'ja I toitlarnt/e protleort- 
chlya kap>taliim 2 (Urbanisation and tha Social Contra- 
dictions ot Capitalism), Nauka, Moscow. 1975, p, 298. 
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general alralp^ry of tecfinical progress 
IS I nked with the ecological and technological 
* restore a harm'oDions 

relationship between technique and the biospheir 
1 The outlines of thii 

%o tilion .ye already becoming quite distinct 
increase in ibe 

e of the production of atomic energy that 
docs not pollute the environment, new means of 
transport freed of the motor car’s harmful ex- 
hausts, and so on) 

Technical progress itself, wo c.an conclude, 
no only (Joes not rule out improvement of the 
quality of the environment but is its *iaf 
qua non. On the other hand, the natural en- 
vironments quality is becoming a kind of 
tedmiquj 'Ipvelopment of 

Under socialism planned control on a society- 
wide scale of the development of technique, and 
imiiryement of the quality of the environment 
can 1)0 mutually co-ordinated, harmonised, anil 
optimised je. brought into the best rcl,stior- 
sbip for the given concrete conditions Quite tin- 
dcrstand.ibly, any optimisation acquires real, con- 
o sense on the basis of certain real criteria, 
tor tlie methodology of socialist n.iture-iise the 
of nplimisalion of the relation 

of technique and the biosphere is undoubtedly 
..m.iit • *' “nd effective 

Mh-lm 

ibe and I’re.lerick Engels, c.ntmiiing 

tiling V "'alerialHt tradition ns regards tl.e re- 
Miion of living human indivldn.ils nnd nnlare, 

SI resop, j j|,3{ 

the first fact to he established is ||,e phy- 
sical organisation of these Individual* and 



Iheir consctiuctil relation In tlio rest ot na- 
ture ' 

11k* iMinl !>tre??e(l in tins tliosis nlmut cs- 
laUlisliinc inim's inleruclum willi nnturo not 
just fls n wnil rrl.lliitn l)Ut also ns llio physical 
organisation of indiMduaU in iho modern cro- 
lof^ical "iliialion is hecoming more and inori* 
important 1 he iid\erso loehnogenic clmtigo in 
the hiospherc is leading, in fact, to a danger of 
gradual disrniitnm of rnen's physical organisa- 
tion The r’sistrnco of this danger, \thirli has 
no\k attained alarming dimensions, is visible 
in Uie (art of the spread of a special kind of eco- 
logical illness caused by toxicants of industrial 
origin. Such is the illness discovered in Japan 
associated with the anomalous quantity of harm- 
ful substances in sea food 

Shifts are now even being observed in the 
chetnical composition of the bodies of human 
beings themselves There are data, for instance, 
that the skeleton of primitive man contained two 
milligrams of lead, while lhal of modern man 
has a lead content 50 to tOO times higher (main 
ly from motor car exhausts). * 

With this pressure of technologically caused 
hazards to the human organism a new form of 
‘the domination of material relations over the in 
dividual’ has appeared, about which Mane and 
Engels wrote when formulating ‘the task ot te- 
pfacing the domination of circumstances and of 
chance over individuals by the domination of in 
dividuals over chance and circumstances’.’ This 


' Katl Marx and Fiadcnck Engels The German Ideo- 
logy. ColleeUi irorJ(», Vol. 5 (Progress Publishers, 
Moscow. 1976), p 31 

* E M Nikiforova Heavy Metals Arc Damaging Ihe 
Biosphere JfAiwIya I ihisn', 1976, 1 .-36. 

’ Katl Marx and Frederick EngeU Op eil, p. 438 
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tAkin? (IiP fon.f,jttPnr('« fnr Iiff-*)’'! 

thi> rfTm of fnrfiniqTto on (lio {no«p? <-'p Mi**' 
rntinl. nnrf »iili nrofromin? tIio«^ | irnfiii 
Tl<*nr(>< Till* *‘folo:;n-,i| rnritf'tt of wii1i«! f*' 
mnni.m fi.i* fonnrf fttd Ptprr>«*i/.n in f-i* ofcr 

iivp^ «oj j.y fi,o 2:.ii, r„nCTP«^ of iho rpsu P 

imprnvinif «opF.iIM nntiiro ico 

S<^inh5in. «itli jt^ plifinpif pponomir systpr 
nnd It, eommnn ownpr^hip of tho iD-frunetst 
an»f mennn of proilneiion, i* qiiitp rarable » 
a%oiilin^ lecfiniMl rfevolopmoni^ «iirh 
inflict in-eparablo harm on ihe hnllfi of the pr* 
sent anil future ijenerations of Soviet people. Pi^ 
vention of tMs hazard m a muitilevel problcn 
c*^*-*^*^ successful solution various brancbr? 
of ^Tiet science and ensjineerinij are norlic? 

In this respect an inferdiscipline systems ap- 
proach is productive The difficnliies of combin- 
ing multifarious facts in such a compIifateJ 
held as the socio-ecologjcal aspects of scientifif 
and technical development are. of course, still 
very grea^ but in principle the technique of sps* 
tenw modelling, given scientific substantiation 
of Its Ideological and theoretical premises, and 
perfecting of formalised programmes that allo*^ 
or the interaction of the various factors and 
ways of controlling them, wiU become ever more 
important. It is quite understandable that Uio 
most ciroumstanlial integrative models can pro- 
rin«^ ”” .1? alternatives (possible scena- 

Tf 1. wcio-ceological sphere, the choice 
uifiranf" on the socially sig- 

nroenn!i- acquired a normative- 

f fhoractcr. By virtue of that the true 
integrated character of the solution of ecological 
problems is decided not only by the interaction 
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of the various sciences but also by the interac- 
tion of Iho various practical aspects of social 
affaiis themselves, prodiitlion and consumption 
and social and everyday behaviour 

As for the ouUook for perfecting the dynamic 
‘social deuclopment/resources/quolify of the phy- 
sical eniiroitmenl' system, one must stress bow 
great is the role in tins of an optimum relation 
ijf productive activity and a scientifically sub- 
stantiated slcuctuie of consumption Optimisation 
•>I tlie biosphere depends essentially on the opti- 
misation oi human needs 

Capitalism, ^ith its fundamental lack of so- 
cial uniformity on both a national and a global 
scale, reproduces constantly growing wealth at 
one pole and poverty at the other. This mon- 
strous one sided ‘nealth’ is leading to man's sub- 
ordination to an unrestrained bacchanalia of the 
replacemcnl of things by other things 

liy satisfying a feeling of ‘consumer satis- 
taction’ rather Ilian real wants this wealth 
ooirupts and enslaves man, making him a 
slave to material status symbols Under cap- 
italism tins material wealth is developed 
(O opposition to maa and at bia eypease. ’ 
On the plane of our theme it must be stressed 
that this overconsumption by the ‘chosen few’ 
IS increasing pressure on the environment and 
damaging every one's liealUi 

Bringing out the irrationality of bourgeois 
connimplion, Karl Marx wrote; ‘Private property 
has made us so stupid and one sided that an ob- 
ject IS onlv oiir? when we have it' * 


' V (. Afana'icv yolnat nava informattift i aprai 
J«n(« aftrSclifili’a (Slocial iDfamstion and the Manage- 
ment «r NaitWa. Movcoy, |'j75. p 153. 

• Kart Vt.itx rceiioinic and riuloHophic Manuscripts 
of istt Karl Marx and Frederick Engels. Colltcled 
U'orl,. \i>l ) iLiurmcc « V\ I'harl, London. 1975), 

p axt 
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munism develops) As for the optimum relation 
^ consumption to the objeclhe 

^SMbihlies of the en.iTonmenf. the job if So- 
viet science IS to substantiate it fnllv 
of rPGT?‘ 2Bth Congress 

on ^ stressed the need to further devel 

nr„t» f principles for the rational u^e and 

protection of the environment. 

iilfilment of that complicated task is, infer 
hiilU.-n" condition for the succe«fiil 

vem?i h„ ^ communist society and «-iII have uni- 
versal human significance. 
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THE SGEHTIFIC 

AND INDUSTRIAL REVOLUTION 
AND THE ECOLOGICAL PROBLEM 

TJnfavoarablc ecological condiUona are known 
to have built up more than once in human his- 
tory, Cut the situation m our epoch ditlers in 
principle from all previous forma of man’s re- 
lation with nature, because the unfavourable fact- 
ors in the environment ate taking shape in con- 
ditions of a global development of the scientific 
and industrial ^c^oiution 

That fact necessarily underlies tile whole ana- 
lysis of the lines of future evolution of the super- 
complev dynamic ‘nature /society’ system and its 
whole contradictory character and at the same 
time unity of its components. 

1.1. THE MONISTIC CONCEPTION 
OF THE RELATIONSHIP 
OF MAN AND NATURE 

In today's scientihe and industrial revolution 
Uie aspect of philosophical monism associated 
with the unity of man and nature is acquiring 
greater and greater importance Man is the crea- 
tion of nature, and without her his existence is 
impossible, but both the forms of (he interaction 
and how far they are comprehended are constant- 
ly altering. Man has travelled a long way from 
an unequal and therefore inharmonious unity 
31 



with nature, when he was subject to her, to tie 
equal and harmonious unity of fcchDically po»- 
orlul man with an environment that remaim 
j overcoming this inequality man baJ 
subordinated the environment by every means 
at his disposal.) ffere we see a dialectical triad, 
tnough Its synthesis has by no means yet beer 
Jn ‘he form of = 

task that, as is now clear, it is unbelievably dif 
iicult to perform. 

. the whole of man’s history he has 

een constantly interacting with the natural en- 
vironment. As Marx put it, the labour process it- 
IS one of exchange of material between man 
''hich ‘he opposes 

f to Nature as one of her own forces’.' 

• are distinguishable in the bistor- 

of ‘his interaction. 

ihe first 13 characterised by man’s profonnd 
dependence on nature. Myth and religiL sene 
as forms of its reflection in ideas. The ’JitUeman’ 

IS lost before great, terrible nature. Man lives 
n constant fear which is due to the impossibili- 
ty of winning from nature the vital means need- 
ed tor existence. 

spiritual world of the village 
"tI 'vrole in his des- 

patch The British Buie in India’ that 

they subjugated man to evlernal circum- 
stances instead of elevating man the so\er- 
Oiffn of circumstances, that they transformed 
a self-developing social st.Me into netei 
changing natural destiny. * 
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T!»o iccond form of the inlcroction of man 
and iho cDNironmciit is realised m practice in 
progressing production and ideally lixoj in sci- 
ence. U fcccites IitJI deiefopmeni in (he epocli of 
niacliitio industry llut began in England 200 
years ago. It is linked wiUi a process of laming 
nature on an cvcr-grotiing scale Oio 'man/ na- 
ture relalionslup is a relation of conqueror and 
conquered fVener and newer objecuie processes 
of nature are subordinated to man Iho forces 
of industry, more powerful than cier before, act 
on the forces of nature. At Ibis stage nature in- 
terests mau mainly from tlie angle of food, ma- 
terial, and energy resources 

Ihc special nature of the Uurd, modern form 
of the lulcraction of man and tbe environment 
comes out in substantial disturbances of tbe dy 
iiamic equilibrium of the ‘indusiry/naiuro'' rcla- 
tiunsliip i'be problem of the biospbere’s rene- 
wable resources is becoming especially com- 
plex, The procedure for disposing of industrial 
wastes IS becoming more and more complicated, 
and it IS becoming more and more difbcult to 
supply man and bis production with relatively 
clean air and fresh water. ' 

In recent years there has been much talk 
about mudein civilisation's ’ecological crisis’. 
What IS the case now^ For man’s activity has 
always been accompanied with wastes of some 
sort Archaeology bears witness, for instance, 
that special places were already being set aside 
in ancient caves for tbe bones o{ animals caught 
in the chase and eaten. And so it has seemingly 
been in any civilisation. So it was in the past 
century A modern guide book to Kursk, for 


' UNESCO Courier even Oew a disUesa signal ot 
sons in July ia7t SOS— Save the Cnviiomnenll . 



f ot Police Usue 

S eslabliehments 

produce slinis and fumes beyoud the citj 

if<i *'*0 society tacUcs these problems 
way. Conflict situations in tbe envin 
exacerbated by the social system of p 
i.f^^ Ji 13 not by chance that the b 

lu ot U,c unnaiuraluess- of capitalist iodiwl 
m the Western literature of critic 
realism. One Jong remembers the description i 
tbe valley of ashes' in F. Scott FiUgeraW's cU 
SIC ^Vmencan novel; 

About half way between West Egg »" 
1 ew lork the motor road liostily joins tl 
railroad and runs beside it for a quarter* 
a mile, so as to shrink, away from a ceruu 
desolate area of land, rins is a valley * 
fantastic farm where ashes gm* 
Jito wheat into ridges and hills and gnr 
lesquo gardens; where ashes take the foruu 
*nd chimneys and rising smot* 
and, tinally with a Iranscemlcut effort, ol 
ash-gray men, who move dimly and *!* 
ready crumbling through the powdery *<r- 
Uecasionally a lino of gray cars crawls along 
an invisible track, gives out a ghastly creak, 
and comes to rest, and immediately th* 
ash gray men swarm up with leaden apaJei 
and atir up an impenelrahlo cloud, which 
screens Iheir obscure ope rations from yo*** 
sight. •* 

I ha United .Suies, of course, beats all 'r*- 
«»f«l3 as regards pollution ol the biosphere 





The largest international exploiter and de- 
stroyer ol nature, Iho United SUites con- 
Irtbules about per cent of Ibe planet's 
pollution, 

Miilip Dart said at the luloriiatioual s>i»(>usiuni 
ju Marxism-Leninisiu and problems of protcc- 
■ion of Uie cnMionment sponsored by (lorfd 
.Uarjrist Review f/’robfem* oj Peace and ,S’oc<al' 
lem) in 1972. ' 

Ul course it is not science and tccliuuiuo by 
tiiemscUes tlial Ibreaten mank.ind'8 biological 
existence and tbo exuncUon ol all life on the 
Lartli but tlic aggressixo capitalist form of llio 
altitude to nature, the private properly character 
of ihc use of natural resources for the sake of 
gam, aud the arms race, absorbing u mass of 
forces and means. Relaxation of international 
tension, on the contrary, reduction of arms spend- 
ing, and measures to prevent world war would 
facilitate solution of the ecological problem. \Vc 
need to pass from the stage of aggressive taming 
of ualuro to the stage of harmonising the complex 
'man and bis habitat' system. Movement along 
the road of harmonising human production and 
the environment calls both for scieniiQc treat- 
ment and for a reconstruction of industries, for 
which, of course, considerable financial resources 
would bo required Nature, which once terrified 
men by her ‘incomprehensibility’, now frightens 
man by its infirmity, and the fragility of its m- 
limate mechanisms The fear experienced by man 
in the past before alien, terrible nature has giv- 
en way today to fear of the unco-ordmaled pow- 
ers of modern industry. The wihole process of 
the interaction of man and nature, and cl soae- 
ty and nature, has begun to acquire paradoxical 
features 


' IVertd JIfarzitI Revleir, 1972, G : 21 


Mans genesis has appeared from tU tf? 
start as a process of ll,e (Jiffercnliation from Bi- 
lure of a natural, rationaJ creature over and abott 
nature. That fact engendered a split betwws 
the human and the natural, the artificial (t«i- 
nicnl from Greek tekhne art) and the naiard 
(unailected) Ihc dualism of man and na 
pmvided the real soil from which Uie luadan 
tal question of philosophy, and the two liniv 
answering it, have grown. While the old : 
terialism absolutised man's naturalness and 
Closed Uie road for it to understand the actu 
or the human mind or spirit, idealism ab*. 
Used the supra natural character of man and so 
tluccd his activity to ^olunta^l3tic arhitrarinf 

I eenuse of these two extreme points of vi' 
tiie man/nature' concept was long cousidfi 
rom the standpoint of dualislic limitatio: 
overcoming of winch is the principal, melbc^ 
ogical coQilition for the development of a 
OMiie conception of the real unity of man a 
nature. 

<tn the plane of sjstemalisation, it Is o«f- 
, to single out sit kinds of such d 

olMtic Mtremes in understanding of the ‘inan,B 
Itiro relation 

I The pno-ess of man's infernetioo with b 
■V »(dt IS one, iti Its inner essence, of huiiniU' 

Ing nitiire, hut this true fiirnnili h.is often bw 
Inierpretcti in a one suleil way (and still 
nip y as H process of laming or conquering 0* 
lure In ihst approach nature fiinclions as so»* 
t.iag absolutely passive. Unni which one 

is wiihout waltingf-' 


• bi»l«rl<al sod phiWetitcal a 

»a loUf rsUtloiuhip „/ mtn »a,t n. 


ndturo's answer lo lliis 'resolute umbbinR*, nntl 
wUbout ttskinj; nnlnre w briber she cun mrinllcly 
yield this good. 

The tamer nnd the tamed are nuHe under- 
standably in a dichotomy. And since nature Is 
not passhe at all. she takes revcnRC on the man 
who scorns her laws 

rrederSfk Encels na.s warninR fljfainsl one- 
sided connueror’s illusions, dualist in their me- 
thodological essence, of course, when he wrote- 
Lot us not, however, flatter ourselves over- 
much on account of our human victories 
over nature For cadi such victory naturo 
takes its revenge on us Bach victory, it is 
true, in the first place brings about the re- 
sults »e exported, but in the second and 
third places it has quite different, unfore- 
seen effects which only ton often cancel the 
first ' 

The gap between the goal and tbc result in the 
interaction with the environment is an extreme 
form of the dualist approach to the 'man/nalurc’ 
system 

2 The formula of environmentaf profccrion aJso 
acquires a dualist tinge when it is interpreted as 
defence from man and even against man At the 
15lh Interaafional Congress of Philosophy (Var- 
na, 1973). A I Ayer spoke of man’s chauvin- 
ism in relation to everything living Such pes- 
simism leads to the conclusion that roan’s sins 
against nature, constantly accumulating, have 
already gone beyond all permissible bounds and 
that, whatever men undertake, they are already 
doomed to dcrith. though they lia\e not sensed 
lb because of the irreversible and irreparable dain- 


' Frederick Engels DieteeHei of Nataro (Progress 
Publishers, Moscow, 1974), p 80. 
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IflRicol CTtrpmism (a Kind ot ccnlocical Liidd- 
ism). Tlic eletjiac pajsivity of pessimism istrana- 
f^onned fnto oTtremo radical action (let us re- 
nounce technoloRical forms ot work and mergo 
willi nature’). Tlip constnictiveness of this ex- 
treme is. of course, illusorv, for (as noted earlier) 
it is built, methodoloRi rally, on a metaphysical, 
dualist break between the cultures of West and 
East and on an ignorinf; of developing coun- 
tries' uced to industrialise. It is a methodology 
of dualist counterposing of past and present, in- 
stead ot monistic deduction of the future from 
the present. 

To see the future in a rejection of Western 
tcchnologism simplv through oriental submerg- 
ence in nature is to ahsolutise scientific and tech- 
nical backwardness ’Technicised labour’ is be- 
coming more and more common on our planet, 
but it undoubtedly has to be reorganised, es- 
neciallv in relation to the environment (includ- 
ing taking the rational moments of the Orient’s 
experience into account, though we must not lose 
sight of the fact that there was often no real 
(fBfty wifi naferre in ‘fTnVnCaf soefeties* iuf a 
dissolving of a still immature society into the en- 
vironment) 

Hegel, bringing out the inner unsoundness of 
what he called ‘the Oriental world', wrote that 
‘nature is the head' in it ' Characterising the 
culture of the Phoenicians as transitional to the 
‘Greek world’, he wrote that ‘a quite new princi- 
ple followed from this’ 

Passivity came to on end. and also simple 
brute courage' in their place came the activ- 
ity of industri' and pnident valour, auda- 
cious sailing of the sea, and taking reason- 


G. W. F. Hegel Op. ett., p. 351. 




ly stwdied real ones This typo ot cpistemologi- 
csl approach must also, however, bo refuted in a 
social science content when it spreads in oar 
Umo ns n kind of arbitrarv scheme of nnlhropoRC- 
ncsis not based on ompirieal, nrchaeological, eth- 
nological, palaeontological findings and tho data 
of the «Uidy of religion and other disciplines. Ar- 
bitrary constructions of this kind are inimical to 
the methodological eiperience of Mar:tism. which 
alwavs bases its generalisations on facts (an 
example of that is Engels' study of the origin of 
tho family, solidly founded on Morgan’s factual 
material) 

Dualism, which is generally inherent in bour- 
geois consciousness, is also manifested in various 
ways and forms of rcDecUon on the ecological 
problem as one of developing modem forms of 
man's interaction with his natural environment 

There was a split in tho 1960s between the 
'optimists' (supporters of the establishment) and 
the 'pessimists’ (criticising the capitalist social 
form of man's relation to nature) over the very 
posing of the problem in the United States Eco- 
logical pessimism was divided in turn into the 
‘alarmist pessimists' who warned against the dis 
astrous consequences of uncontrolled industrial 
growth but who rejected the possibility of a way 
out of the current ecological crisis, which teas 
acquiring a global character, and the 'extremist 
ecological pessimists' who asserted that mankind 
had already caused irremedial harm to nature’s 
mechanisms by its technological impact and was 
doomed to extinction beeatise of that 

The methodological basis of views of that 
kind constitutes a dualism together with concep- 
tions of the ‘tragic’ dialectic in iinderslanding of 
the relation of man and nature ns an antagonis- 
tic break between them. 
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1110 ecological crisis intensified by capftalia 
• * . consciousness of some capital* 

ist enters in a panic-stricken conception ofbope- 
iff! ecological pessimiom. In the French it- 
c er Jean Dorst'a Ai,'ant qae nature 
lor instance, which is oriented on the whole oa 
defence of nature (with a wealth of materia!), 
j unsubstantiated generalisations 
s that modem man ‘has got on to a nin-a»»y 
train from which he cannot get or. ‘ That con- 
clusion does not correspond to the data of mod- 
ern science and industrial practice. The problem 
ifii ® burning one. but is not at all 1 *- 

laily hopeless. A mood of doom is, by its wry 
\VT.' ®“^''®cientiSc and anti-human. 

/ important for real human ptoeW*s 

(a condition of which is to solve the problem of 
the disorganisation of the biosphere), ouite un- 
derstandably is not helpless moaning about what 
as appened hut constructive measures on a na- 
tional and international scale to protect the eo- 
of ‘ho 26 th Congresa 
of tho CPSU, for instance, wero oriented on such 
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tinfty. based on a monistic methodology, 
tlmt Jf ‘he basis of a monistic methodology 
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oartli, btit {jo merge thorn orgenicaJJy. The task 
ol iiniUng the arimnomonts o( the Ffionlific and 
ind«s(n.i! ro\oliUiou with the advantages of the 
sociolisl svsten» includes, as a most important 
elonuMii, intensification of the struggle to con- 
sor\e and improve the environment Man is of 
decisive importance in the ‘man/natiire’ reiation- 
cliip because ho functions holh as controller of 
the evnlutiou of this relation and as the criterion 
of improvement of the ‘society /nature’ interac- 
tion Monism assumes a single point of view on 
the ecological problem— that of the interests of 
man himself, of his prosperity and perfection on 
a transformed hut not disrupted Earth in a nni- 
iv of two forma of objective process, viz nature 
and man's go.vl-dirccted activity 
These two forms, however, are clashing more 
and more in the modern world and their contra- 
diction threatens to grow to conflict proportions. 
They need to he merged in a single formation in 
the interests of the knowing and acting subject. 
This merging will appear iheoreUeally as the 
highest stage in the development of monism and 
in practice will create the most favourable condi- 
tions for uniting subject and object in the course 
of roan’s progressive evolution. 

The man of developed socialist society not 
only needs a social environnient wmrthy of him 
hut also a corresponding natural one. 

The conserved and improv'ed natural environ- 
ment has to meet all man’s biospheric needs, 
which are becoming ever more important. In the 
hierarchy of Homo sapiens’ needs, that of living, 
unspoilt nature will assume ever greater weight 
Because of that, protection of the environment 
is becoming, under common, social ownership, a 
special form of planned activity that it is neces- 
sary to organise in the best possible nay. In the 
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tcs5 on a planet-wide scale. Tlio young Engels 
had already stressed t)»at the coming traaslor- 
malion >M>uld mean ‘tho reconciliation of man- 
kind \Mth nature’. ' 

rkiis transformation postulates both u change 
in social relations and a radical restructuring of 
human pruducti\e activity. 

It has often happened m history that a once 
poorly undci stood problem has suddenly become 
unexpectedly acute aud c\en dramatic. In past 
decades, in fact, natural resources aroused man's 
great interest in his relations with nature. Now 
the problem of the w astes of his production activ- 
ity IS coming to llio fore in an ever more com- 
plicated form And the simple fact that the Earth 
IS not Simply llio source of the wealth of nations 
but IS also the receptacle of the products of their 
activity. 

All-round comprehension boUi of the practical 
urgency and oE the fundamental tbeoietical sig- 
nihcance of this new ecological situation can help 
us find the optimum road to overcoming the con- 
tradictions associated with pollution of man’s 
habitat Wastes, of course, are only a moment of 
the wider problem of utilising nature under the 
current scientific and industrial revolution, a prob- 
lem that has matured and must be resolved. 

In a planned economy, taking its advantages 
into account, the responsibility of ministries and 
departments, enterprises, institutions, and organ- 
isations for rational use of natural resources 
(land, water, the atmosphere, minerals), and for 
reproduction of the Qora and fauna, is rising all 
the time. 

‘ Fredenck Engels. Onthnes of a Critique of Polit- 
ical Economy, Karl Marx and Frederick Engels, Col~ 
tecud fforkt, VoL 3 (Progress Publishers, Moscow, 
1975), p. 424. 
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Tile monistic understanding of the ‘man/nJ' 
turc’ relation by no means signifies a rcjecuon 
of activity; on the contrary, it is oriented on the 
furtlier development of sucii, and its transforma- 
tion in accordance n itb the trends of Uic avholc 
biospiiere's evolution, Kesloration of man’s af- 
finity for nature— of a feeling for nature—**" 
not he brought about by rejecting civilisation hot 
only through an ecological reconstruction of the 
technical foundation of society and of all asp®*^** 
of civilisation. 

Karl Marc stressed that 

the abstract enmity between sense and Spir- 
it IS necessary' so long as the human fe**' 
ing for nature, tlie human sense of nalurri 
and therefore also the natural sense of 
are not yet produced by man's own labour. 

Tiio development of a monistic methodoh’- 
gical conception of the unity of man and nature 
must be developed in the coadiliona of the scieB- 
tiGc and industrial revolution on bringing out 
the main methodological features of today’s eru- 
logical situation. 

The underlying methodological cause of 
these features (vvhich will be subsequently cobs*" 
eted) (s breach ol a monistic orientation on tlij? 
unity of man and nature fur the sake of nia°* 
progressive development on Earth, 

Iho unity of man and nature objectively dis- 
rupted in the course of practical activity cah^ 
for a consolidating of the monistic methodoh*?'" 
tal trend In analysis of the ecological problem *'* 
its thcsiretical compensation. Until that problem 
w tackled fjianliind cannot advance In spite ®f 

* Karl Msrx. Ecoaoiaic •ad I'bilosophia IfsouscriP** 
of ISvi. ta, Karl Wan tud trtdunck tagviv faWret"* 
IVarti, Voi d {(-fogra** l-utlHhars, Hwacow, tSfSfr 
p 313. 
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tlif <}Malil,Uni‘Jv (J)ITi'rrnt. posing o! llic problem 
and moans ot doalmg ^MlU il m diilorent social 
systi'ins, U has an essontul, global tnomenl tlial 
IS global, mort'o\i;r, not simply as regards space 
but al'O on llio plani' ol Utc all-penetrating, all- 
embracing cbaracter oF tlie ccologisalion of all 
forms of cognition and activity. 

.Melbodological analysis mciudos three ele- 
ments (a) exposition or the philosophical ditter- 
cntialion of the leading features of the present- 
day ecological situation as elements of real life; 
(b) ledeclioii (meditalioti) or consider-Rtion of 
Uic reQeclioii oE ilieso tealiircs of life in the striic- 
lure of science as rational activity, (c) method 
ological evaluation of the outlook for a solution 
of the ecological problem (the ways and possi- 
bilities of optimising the biosphere) 


1.2 FEATURES OF THE PRESENT-DAY 
ECOLOGICAL SITUATION 

The quite acute resource aspect of ibe envi- 
ronment is being supplemented in our day by a 
no less acute assimilation aspect The important 
interaction oE these two aspects is the most char- 
acteristic feature of the present-day ecological 
situation Not only is the provision of natural 
factors for human activity proving to be problem 
alic but so loo IS nature’s capacity to assimi 
late the consequences of that activ ity. 

The contradiclions devcioping between tech- 
nicised man and a nature experiencing a mount- 
ing technical elTect are acquiring a paradoxical 
form today, so that the features of the current 
ecological situation as frngmenta of reality can 
bo represented as paradoxes oE the biosphere’s 
dcvelopmonL 


i-otDsa 



The ikree Main Ecological Paradoxet 

growlli unco-ordinaled w 
® possibilUios, the e\olution of i 
es Diftinctional character (io. its capacity 
initiaJ basis of produclM 
!t. in which tlio wastes and pr 

uncls of human activity are assimilated} is read 
g a certain extreme point, which is leadift 
in our view, to three main paradoxes in the cm 
rent ccoiogical situation 

111 » ’ of these paradoxes can be calle 

rn^^ 1- . For thousands of year 

rnans disturbing effect on nature was rcIaUvrl; 

gi and tbo biospJicre more or Jess reliaWj 
performed two mutually exclusive functions, 'it 
®*^>'vinff as the source of man’s means ol 
existence and at the same lime as the recepudc 
of the wastes of his activity 

The contradiction of these two highly imFi" 
tan functions of the environment was early pn- 
but only potentially »'< 
tv nn/t t small scale of his production activi- 

ty and because the character of the products lai 

Z ‘ ‘ “Emitted of comparaliifr- 

y easy repeated assimilation by nature. Slone tools, 

actlvnl nndisturbed by man’s 

lh« ^ Fho products of iioHery only modified 
S ^ n n,nure Wooden n^icles rol- 

^<1 In the ground iti almost the same way as 

Jma l iTvoi" comparatively 

*7.“ volume and corrosion gradually •resort 
nifiiro.^'^ Prodiicf, made by man were close to 

Man's activity. In becoming more and morn 
mediate, I. ha, tended to beroL 


nd more remote from ihc inttinl ‘body of na- 
urc’, as il were, llis reactions ttilli tlte natural en- 
•ironmcnt (which eiiRondercd man liimself at 
1 certain lc\cl of its dexolopmcnl) are Rrmliial- 
> Rotting more and more out of step Tlie roauU 
s, m m.iny cases, tlinl human acliMly, sound in 
•oJ.ition li> Its direct product, whicli meets some 
loed or anotlioi (sometimes far from vitally im- 
(lortant). acquires elements of an irrational, un- 
wise order in relation to production’s consequen- 
ces for the biospliere Tlie labour process, unco- 
ordinaleil in its c-onsequenres, which originally 
took sliape as tlie human moans of surviving in 
the environment, is beginning to damage the bio- 
sphere and consequently also man's biological 
structure That, however, does not express some 
sort of immanent viciousaess, or ‘antibiological- 
ily' of labour but, on the contrary, is categori 
cally posing the pioblem of passing from aiiti- 
biospheric forms of work to a form in harmony 
with nature 

During man's evolution hjs biological slrnc- 
tnre w'Ss not only negated by labour but was the 
permanent basis for it, since it proved well ad- 
justed to the relatively stable parameters of the 
environment and was even their product in a cer- 
tain sense (eg man's hands) The outstanding 
classical physicist Boltrmann had already re 
marked in the last century that, in the course of 
evolution, a capacity of different bits of matter to 
reflect properties of the reality around them, and 
to determine the place of ‘favourable living con- 
ditions’ had arisen ' 

The stable parameters of these ‘favourable li- 
ving conditions’ were not essentially altered ei 


_ ' Ludwig BoJtimsDii PapalSrt Sebriftm lYerlae 
Barth, Leipiig, 1925), p. 49. 


lirr hjr t/tp ffloft nf r*-iliirnl fnrrr« or by f-^'’ 
"f i.tfe, ni'jfw”' 

irnn'fnrmM tht> fintnral cnTininmentbios'of!' 
•catly that (|(p pl.inpt’s p\o|ij{ion took on 
'* P*-" I'n'ltrojiir *iirfrfjor> iVow. h«« 
W(< (I oIiTriPtm of n !«<<riotn eonllict * 

cijitrd Hill, |),p pnfjjYr, on thewli 

{•ro .intliroprc, rlinr,»cler of [lio links of 
nliMrccni^r p^irsmeUn 

ocqiiiring menacing anli-antfiropic featnres 
in i^nin s PhtlDwphiral Soteboohs (io ^ 
cnn<.,„.ciug sntfire of Logtc-Sfct^ 

^ iroo, ( Jjnpter I, Ljfc) ho copjod out tJio 
ing profound considers tJoa of negels from t 
/Vii/oio;)/iica/ Sclencft 

Inorganic nature wlncli is subdued by ^ 
living being suffers Ibia because it w > 
Itself tile same as hfe is for itself. ' 
roIIoHv" dialectical thesis i 

Invert it = purc materialism. Eiccllcat, P" 
lound, correctif And also A’B- shons bo' 
extremely correct and apt are the tcrO 

an sich and 'fur - 

evolved as a nature engendered crcal®' 
and acted to a certain limit in the same din^ 
lion as tbe trends of nature But in given trtb- 
nical development not harmonised nilh the b'"- 
spnere. man comes into conflict with natuie b< 
producing for himself, and nature is passmS 

’I" •« active sMl^ 

against him (man) Since man is often, at lb‘ 
present sta ge of technical development, salowt- 

* V I. Lenin. CoUteUd fVorit Vn1 n« 
pubbsben. Afascow, t076), p. 202. ' * ^ (ProBi*^ 



ing his habitat willi a very sualite aniotinl ot 
harmful substances, uitimut noticfnR if, the bio- 
sphero is beginning to be unable to nculralisp 
tlicm 

2 The flifmica! romponents of wafer, «ir, and 
the soil are being deeply altered by n prodiictimi 
process uiico-ordm.ifed vith tlie htoaphere. We 
can. It seerns to us, spc,aV of .i second paradii\ 
on tins pl.ane. ibe 'dispbicement juradox', which 
consists in tins (bnl man, engendered liv definite 
objcctixe ronditions. iv giadiially sliifting them 
hewnd fnlernbJe itmifs in fhe course of iiis lech 
iwlogical dexclopment which is leading to a dis- 
organisation of, and ‘organised chaos' in, the 
enviTOnmenl 

The emerging shift in flic principal physical 
p.iMmcters of man’s liabilai is fiindanirnta) and 
dangerous; tins hahital can only exist within a 
certain range of temiieratures, with a definite le- 
vel of radiation, a definite strength of the clee- 
tromagnetic field, a definite intensity of sound 
waxes, and so on There arc grounds, it seems 
to u«, for spealcing of a radiation sphere, ther- 
mosphere, and phonosphere in addition to such 
elements of the biosphere as the atmosphere, 
hydrosphere, and phvtosphere 

The shift in the conditions of these physical 
spheres must not reach an intensity fatal to man 
That is unarguable, but here we come up against 
fundamental theoretical difficultioa It is known 
that our planet is being heated through the effect 
of several anthropogenic factors, mainly the con- 
sequences of (he working of every sort of tech- 
nological instalhitiou. and moi cover at a very 
dangerous rate— the proportion of technological 
heat in rrlation to the heal received from ihe 
Sun (while still hundredths of 1 per cent) has 
a tendency In double every ten j'cars By the 
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cd sliitl Jn Oio clicmicdl nnd physical paranitdars 
or yields »n\iable otliprinsr, which harhotirs n 
danger of degeneration of the biological species 
Homo sapiens. 

On the ecological plane the paradox of the 
replacement of higher forms of life by lower ones 
leads to a simplification of the trophic chains, 
which undermines the stability of the etisfence 
of life, including man For the most important 
law of ecology is that trophic chains are the more 
stable the more complex and indirect they are 
Leaxing out or missing any iinh in the chain in 
practice reduces its stability 

The environment sliapmg factors of one spe 
cies of life or another have still been poorly stu- 
died, but what we already know in this field 
orients us on extreme caution in relation to aftect- 
ing the trophic chains built up in the course of 
evolution In the papers of one ecological confer- 
ence it was emphasised that; 

if animals did not eat these algae continu- 
ously and in vast quantity the latter would 
multiply to such an extent as to cause a 
shortage of the mineral salts they need and 
worsen illumination in the depths of the 
water. ‘ 

Even one ill-considered ‘anti-biospheric’ act 
easily causes a chain reaction capable of doing 
irreversible harm to life Irreversible breakdown 
of the mechanisms of the biosphere's dynamic 
equilibrium leads to the replacement of progres- 
sive forms of life by regressive ones, i e to a 
process of the ‘regressing’ (and possibly complete 


’ Ya A Isakov, D V Panfilov Basic Aspects nf 
Animals Lnvironmcnl Shaping Activity In- Yu A 
Isakov «( al (Edsi. STrioobraiuyath^haya ieyottV 
B 0 »f shiiotnykh (malenaly k soveshchanivu 17-18 de- 
kahrya I970g) MGU Press. Moscow. 1970, p 40 
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SKv bro.phcrr on tbi, priaoipfe «r-l 

lions " certain rational Na'l^ 

rormatinn ana^ **ciivifv ?f> an to equate the WK 
ned com conservation of nature. IMth pla’ 
re^td m^i Jimilations should no 

ceiard mankinds progressive development. 

Ecology and UrbanUation 

nf these main paradoTf 
uhich m '“'cns.ned in modern cilie-, 

s^at o7f"" •' r«^«-We, in our opinion. 
aem-avafin ?k p^radoTP^ e'ceuIwHy 

%ne of^t, Prcsent.da,v ecolotrieal situal.-a 

Ibe scfentifi^'* nalwral environment today, 
with acceJcratM'^d’”^”'*^^' revolution, is linlfJ 
formation, r ^ development of special rctifona 
be called fti° ®“cface of the planet, that ris 
con,j„u„2 ‘•’f urbosphere Rm^imr cities fe® 

u'is i^"‘F 

»orM'vfc^rm"'‘”a hS^rSrtrnin “TfcJ 
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of modpi-n indiisiry .inJ pef)rlp’'S social needs, 
and arc thcrcton' constantly growiiif! B«t the 
urliosplicre is iiarinfiil in many ways for man’s 
biological slmciiiTc And that is one of the real 
paradoxes of technical civilisation 

TImj most important eJemrnts of tlie tirbo- 
sphere’s antihiogcnic character are the products of 
uibanisation such as aspiiait ('asphalt civilisa- 
tion’), the producK of the funcUoning of tech- 
nical inMallatious of various kinds, carbon mo 
rioxide and cvhaiisf gases, various artificial chem- 
ical compounds, especially macro molecular 
ones The harmful effect of these elements on 
man and all Inglier forms of life is obvious 
While the number of noxious factors is still 
adequately dispersed on the global scale ol the 
whole biosphere, and has not reached critical di- 
mensions, the menacing elements of the environ- 
ment are taking a more concentrated form in the 
urhospbere’s conditions Hence the fourth para 
dov, which can be called 'the paradox of urban 
concentration’, is that extremal menacing condi- 
tions are appearing mueli earlier for a significant 
part of the Earth’s popiilafion (and in the Jong 
term tor the majority) and for townsmen (and 
the majority are making for the city) than on 
the scale of the biosphere as a whole Indeed, for 
liie I^ondoner dying of smog, or the Tokyo citi- 
ren forced, because of motor-ear exhausts, to buy 
relatively clean air at automatic street dispens- 
ers, things are no easier for knoiving that there 
are «till many places in rural localities with 
bracing orone mid deiiglilful rieai aif tiie people 
living m luwiis, forced to toil exervdav in order 
to live, cannot breathe m tlie country on work 
days 

The difficulties in llie functioning of the iirbo- 
splieri* are also intensified by the not unim- 

57 



n*.ifr„vir , • F'fr ,t 

«'?'».• r.. rhnu,, ', 'C "' '* *'’ 

• • >mp,.,„f.t,.''’'' , r-ii.U 

»'nir t''--.' 

«irT!.-< j, .1,,, , ' 'V '• pTr-*-ff.t i>f r-W' 

If.i. 

..r hr, r« •' 

clfirr b,it rf.>-rr 

-n ^uJZr 'r. 

rlMiii*,. • " ■' '''>r’'H'r.ine ti* *»'>■ 

^••r ^n«tinor'’i,'/, '■tt.iinif on iS^ 

f(Mt<>rr«l •'* ‘•'‘■frome cra^rT 

tMJn in land »nt lia^-mopotelic •'* 

taboliim. and le,rfm,ll ‘^‘ '"''■"”^<“•1 "'>•?**« ^ 
lionally ox\t»pnoo> r an 

fif'al hills-rfu"^ " 

iinovpccted eff^t -«n. afifr all. ba*' 

i citiis. tnoriMurr. airvadv now »*' 

? January 1^*4)^*% '*v*'ri’K ““** (■“ 

•mprjrtance of do» 'P^^'a^v slm<«d tfta 

••r «tud)in<; Ih, rnnn bioInsiW l}l<>Ofy of P»«- 
CraTiiaiionai j,rofr..,p, bl^^cal aoJ 



PHIL050WICAL MEANtNG 
OF TODAY'S ecological CRISIS 


giiaBe”nf"li ^'^ological problem in tbe I 
lo a ration'll' categories can confrih 

by virti r f '3 real if o 

coiintcrwl /in ^“Snuive process (whicJi has i 
ten founrf Problems many limes and 

mor; creJrly‘rn^ ^^'"^‘’-^ ‘ 

Illation oijfr current ecological ; 
bo gTven nfc chaptefare 

tate. first of air^n^'” • ''iU 

logical reNiiVin ’ ^ '’^''tew of three key methodi 
of the biosnlier* *^^i °’®*o^'aI of investigatio 

finite anrl inf ?’ namely; the interaction of th 
*er\aHon- “nity of change and foo 

and impossible!^^ tntcrpenetraiion of the poasibJ 


2-f. THE FINITE 

and infinite aspects 

^I'on^'n "hloa^ bnman attitude to nature was 
h men w ‘"fitt'ly- And al- 

paratlno ? perceived a certain hoiind- 
?! aay, green from not-green and 



5<J provJnp tho limitCTlnps^ 
thelojs lUat boundary Wi»<'aT<_ iJi\lw^)U 
mole from toon's roa^ n*J [b?^h 
Ignored ui praclicn|4lTc i.' , ^ 

Our distani anA-jl^ir p(?+hnp''i’liad'a'Tiritntm’l' 
unconscious idea oftuiFitiUy, bim a: 

connected wUh 

ot the mammoths tliirtS(inXJldi^jiu£*e^utMiuT^ 
ers with sustenance 

inaia themselves would have pur*au enu to such 
an idea, but m the early periods of human histo- 
ry realisation of (lie aspecis of finiteness was in- 
separably linked with a transition to new forms 
of virtual infinitv Discovery of the finileness of 
some concrete form of natural resource gave rise 
to a need to pass to the use of other forms of re- 
latively infinite resources 

The finiteness ot game thus created the pre- 
conditions for passing to agriculture as a means 
of obtaining food from its virtually infiniio— re 
latively— reserve of land suitable for the pur- 
pose The leading aspect of the contradiction in the 
finite/infinite relationship in the ‘man/nature' sys- 
tem was the infinite That left its mark, in parti- 
cular, on the evolution of mankind’s power avai- 
lability, from low-efficiency wood fuel men pas- 
sed to fossil fuel The harnessing of thermonu- 
clear energy would again ‘revive’ the category 
of virtual infinity m the sphere of energy re 
sources. 

It IS production, constantly advancing through 
the development of science, that is the real so- 
cial form ot man’s acquantance with infinity, a 
form of the triumph ot the infinite over tho fi- 
nite in the field of natural resources. In other 
words nature is finite for him who does not per- 
fect production and is, at the same time, infinite 
tor those oriented on scientific and technical prog- 
63 


rc$<i In ifie coiirsr of this projirc'ss the 
of the LioKphere js itself f'enonlisetl, and 
newer and newer components of nature *’ 
broiiijht into it That is how mailers stand 
natiireV roource fiiiioluin. Iliil how do they StJ*" 
with her nssiniilalmn fitnclian? In that tunar^ 
tmn aixither (iiit'-itinn arises, vii whether nea"' 
coniini: lip op.iinsl a new form of rinilew“<* •’ 
the modern ecolmrical sitiialinn, i e. with the 
solute litnitedneJs'of nature’s capacity to asoi# 
il.ile the forisetiirences of men’s scientific aa"! 
iiidijslii.il acliMlv wilhiiiit irreparahle damai'' 
In order to jjo mlo tins iiiiesimn let in 
sider it Instoricnlly In preMoin j>eriods one aa» 
the same forms of inleraclion with the einin" 
tiient existed for a loni? time Only a small 
of (hi' itvn I fri [ifi> nfiMinil ri"«<>iirro^ li’***<J 

each of them in .sm.iH xolnme and with lei* 
ficieiicy .Man's effert on the planet as a wh‘’’*’ 
was ireiterallv iiMiufiiriranl 

Today nliniist lln- wliole siirf.ice of the farti 
IS a oimersal object <d liumaii artivlty. t’iroim 
t. rrestfial gpace and the shelf lones of the oca’ 

I -He heifiin to be mnsteriMl riii‘ Mn,rit of f"* 
dilions in whirh ni.in can live aud function 1"* 
llilliiensrjy broad.'ned, people lire f If-S'K*'” 
ly pro(«‘clo<l from iinfavcnir.iMii envirofim*’"''** 
|•hl-n••t(leIl.( evi II III outer sjiaie and at m lauo'*'" 
dej.lhs III (ho oiean 

Millltlod (t.is driwti aliii-isl all (he reiie* dl*' 
and non reioiwahje i),i(un| rr-uoirres *«ffiirTi"< 
n<ar Iho (rroiiuct surfaro inio its acti'llf 
roe ttiil hi a small durrie, others in a siif'"’' 
cant fraedort or almost w holly (lor iietivliy '* 
Iiolorihly alloriii,; the liitiirai Colir-U* of 

O' IK on the faith's surfirs. f'l 

we at« h«vit*n(fu l» ar.juin. lif.ifirieney in r-" 

(/> iloiir of I hum 



Tlip iiiudern ifoli>uical 'Jitn.'ilion fl9 ft whnlp, 
aud lu ]i.>rl)vulai tliu ia|ud risiu in llio specific 
eneigj ssupplj uf uuio resistiHi; demenlal forces, 
duil the growing iKjssihiliiies a[ trunsCorming the 
cnMrouinent, provide grounih (or uptimisiic 
fur«-t.isl» ol fiuiire An oplimistic iiieo 

of tUe boinidlpsii posaiLiililies of llio man of tlie 
fulure vvbeii Iiu acbiuvos u liaroionious mteroc* 
tion »i!Ji 11 h‘ pjivjKitHiienl is justified by many 
of Uie toilets of tbti pliilusopliy of dialectical nia 
torialisin 

At lUo same luue negative tendencies have 
also made tlicii appearance in recent tunes, 
namely a deterioration of man's natural liabitat 
Ibiougb llie effect ul his oivn activity, Ibe deple- 
tion of natural tesources, aud in particular tbeir 
exploitation for llie sake of gain, a rapacious al- 
titude Ul nature (espctialli to Uie resources of 
culumal and dependent countries, and to the 
wealtti of the wuild ocean), the desti iiction of 
certain species of animals and plants, soil ei-o- 
sioii, and so on, cannot help causing alarm fur 
llie future of coming generations. 

The bnileness of many kinds of resource and 
factors of the environment is looming before us 
With full clarity Certain universal ‘no man’s’ 
resources that seemed to cost nothing (for exam- 
ple, fresh water aud air) are beginning to call 
for the application of more and more labour and 
ttiatsnal outlays la order to cultivate them A 
’reversal’ of the finite and Iho infinite is taking 
place, as it were. A tendency toward unlimited 
growth of the eailier seemingly insignificant ‘fi- 
nite’ wastes of industry is developing, and to pre- 
vent their harmful effects radical, expensive mea- 
sures are needed that will lead in the end to op- 
timisation of the wiiolc process of man’s exploi- 
tation of nature. 



Optimiim mastery ot nature inclucJes thetu 
nvatiDg of natural resources as a i»i< qua (» 
•at applies in the main to renewable natur- 
resources like fresh water, the biological wwh 
ol continents ami oceans, forests, soil, anJ * 
mosphcnc oxygen. Those resources arc cbaracti 
nsed not only by total xolumc but also by 
conliDuousIy maintained balance or ratio be 
tween expenditure and natural re-creatioD. 

Almost all types of renewable natural wealth 
aro being used today, and tbo scale of tbe 
alion of each of them is more and more *? 
proaching the magnitude of the ‘income’ sitio <»• 
their balance. More than two-thirds of the hoJ 
suitable for agricultural production, for instaDee. 
IS now being cultivated, around half of the »•>■ 
nii.il growth of forests Is being used, and a sob* 
staiitial part (around 70 per cent) of the Incr** 
iiicnt of the mam commercial fishes. 

Alan fl needs for renewable natural resources 
ore growing and the means for assimllatiog lb*® 
nro becoming more and more efficiuoL 
soon theroforB, we ahnll attain full eTploitsdo" 
III the income' side of the balance for each 

fiirthermore, as the experience already awi 
table indicates, we •hall be faced With eiiftJil 
lag Ibe extraction or recot ory ol natural feaoofC* 
(»» has happeneil. tor example, in whallBf) 
or we ahall have lo xtrike a balance bulweea th» 
increment „ut decreaso of fBaonrees. or eN* t" 

over t<» cultivating natural few, iirces i« PilraSS 

furmmg tbeir balancee 

I he Obvious finiieiiesa of the b/oapbere'a re* 
oewabl, ,e..um. Is . fund «f 

fmaiero scientific theory end of nf,e|„c |wn nrsc* 
■c. f« f„n.r, ifiere wiU H 

kind of Oiillay of lahoitr. 



lie ‘free* jjifts ot until rc of tlio pasi will tnoM 
ind more become rocnlltvoted or recycled pred- 
icts of labour and not its natural prerequisites 
inch a seemingly luUiral function ns breathing 
nay require preliminary outlays of labour to rc- 
:reate air tit for liumans (After all, it is no ac- 
:ident that a thing likci the "lokyo phenomenon’ 
lias developed, i e the installation ol automatic 
machines to \eiid fresh air, on the principle ‘Pay 
if you want to breathe' ) Such re-crealion of fac- 
tors of the biosphere, lioweier, is in itself also 
finite, the installation to purify air of course re- 
quires additional outlays of power, the pro- 
duction of which leads to siill further pollution 
of the biosphere We get a vicious technological’ 
circle, the way out of wliicii is the subject of our 
subsequent analysis 

Continuing our survey ol the problem of the 
interpenotration of the finite and the infinite in 
the 'man/biospberc’ system, wc must say tbal it 
comes up to some extent against the conservation 
laws that have been established for closed sys- 

Optfataiit snintian ol iha prahlest ol waste 
disposal thus runs into the conservation laws; in 
a closed system any form of waste disposal will 
somehow or other inject them into a natural proc- 
ess The concept of a closed system, besides, is 
Itself variable and relative Wliat is seen today 
as occurring outside a certain closed system may 
prove tomorrow to be an internal element of 
some broader supra-system. One of the paradoxes 
of saturation can be called tlic ‘tail chimney phe- 
nomenon’. By emitting wastes higher up where 
the Wind speed is higher, we saccessfttlly remove 
them from the limits of a city, but after sa- 
turation of the whole atmosphere witli this kind 
of waste, the height of tlic chimney proves un- 


import.ifit in (lin hrnaihr clo«od system I"' 
la«s of tlie consmation of wastes will operft 
all the same, so that more radical means of »b 
halinff wastes will he needed (chemical bondist 
piiruicalion insialJations, etc.). We cannot 
new experience of the relation with natnre C 
|he epoch of the scientific and indnsinai rrw- 
Jution. 

In the light of this experience an essenSj! 
limitation of human activity is the foIiowinSTtl'** 
i^-'day’s practice, is considered a splci* 
going beyond the iimits of finite experience, if 
as infinite, may tomorrow he part of the fia'" 
experience of science and technology. Those el*" 
mcnls that are beyond the limits of onr eiF 
rience's finite field of application today, 
come into a closed system of a higher order tomof 
row that xvill serx'e as the basis of the scicat^ 
and technology of the future The concept nf I**' 
hiosphere as the sphere of the Jiving is ilsr^^ 
besides, being broadened and generalised It •-* 
already not simply from the outer envelopes 
the Larth but also from circumterrestrial spac* 
and ever deeper regions of the planet that ihf 
raw material resources needed for man's furthet 
development will be drawn The spatial exten- 
sion of Ibe spliere ol human actnity governs ih* 
whole contradiclorj uature of the interaction e 
the finite and mrniite This is manifested duriai 
ftindamenlal study of the whole diversity of o“' 
planets connections with the Sun 

The large-scale ’Siin-.itmospbere’ expertnicnl 
carried out in the USSfl in tlcloher |;)7I w ol 
interest in that connection. During it ineteorohe 
gical roctel.s were launched from the -Volgograd' 
narlet-probe station Ih^-lteLx v,eri> launched »» 
niiillani-fmsJy from the Driirhnava Ob.erv»(«ry 
(on franr Josef fjmd). 



»>iA ».mi' Dll' }>n>l>r<l 

l>\ r.i>l ir nml inrl«><in»loj;irnl w <'tt' n'l«‘a<P<l 

< .<*c<in« vs< fi‘ rnrrtpt} otti ttv I(<p 
AP. ult tin i>( iitnmplirnr, miieni'tir. nnil 

• illii'i *l.* 1 ii>t»v Hill cit)M i\ nltinv* 

1 In lin-t '■orn * <i| wiMlIn't nx-kt’t l.iiinrlnne* 
Hill itn* (<iri 111 ilii liiiiii tihii'f-Mituim riitini'ClPil 
«illi till III win ni.xli itiimMlinIrh ritli r Uii' rt'- 
rortlins '•! .1 nn tin' '"in wliili’ tin' InrrP* 
trial aim n' w iv si ill <|iui'l \ sih-hJIiI »i’rir« 

III 1 .111111 It in » IS in nil a« Slum a* tin' I artli* 
matrm (tr tn Id n«s (n'rliirlnv} A tliinl nf 

mcli'is was |i>inrlii<l ctiirinii ilin ma^ni'lir storm 
.issiH-i ill d w if It int isimi of fill ntitinaiilipri' liv thn 
I ■■rinisi'iil II (I iitii li s ni'ni r.sli'i! b\ till' solar tlnn' 

1 lie fliiv of tiii'Si' ji.artirli's tlio toiiir roni(n> 
siiiiin l||■(-l^<lIl I onri'ulrntiiin and di'n“itN of llir 
atmosiilion (irtssiiri. \ irinlions tlip iMnil rpRimn. 
and till' r.iti of jiliiitorlioiniral ri'.iPlions nl all 
liciclits of tl'p .itinosjdiprf' worn all rfBistpml 
ami ti'rofilf'il 

Tlip ^iin s pnirl on ibn ntmnspliori' is an rx- 
porimcrlal fart It li»s in )>r nllnwrd for nlirn 
arlixiiv IS opliinisi'd To cn tnrllipr «liH. Ilin 
/]ucslwm arisps wltpthnr somn of flip p.xrtirlps 
reach the litlmsplierp 

But if some parfirlps associafed with flip Siin 
rpach flip hiliosphcrp thpre alionld be a solar in- 
fliipucp on cpofprtiinics, p(p So the contppl of 
the biosphere ns tlip sphere associated with lifp 
IS Itself Rpneralised It 19 already not simpK the 
outer envelopes of the Earth but also eirciim- 
terrcstn.sl «p.scc and ever deeper regions nf the 
planet The biosphere, ns 0 region of reality de- 
twnding on the dexeloptncnt of Hie and at the 
same lime nETecting the rharBcter of that devel- 
opment. IS prosing to be an expanding aiipra- 
system, the closed nalurc of wliich can only 1 ^ 


iflfrrrrrfr-f in a rrry In 

nri>linn tim ntrinffinsf <tir^t »( i.'* 6- 

•port' >< n<i» «,.|/ ff>ifit|>finr; it n‘’‘'<K f‘>i’ 't*' 
p<>*. It ff>n«i,>ne tnflnt nf pnnryy fr'>m <wt' • 
fr.m ...ir *ttr fl... <;„n 

fif1« nf tlif ptv»rnt tliy fif th<* 

"Ithjrrt/ofijprt rrhfion tft.lt wn »rp f'S 
IH-llnl Irt rrr)fr. tn rr^i.itrfcn nf n.lturp ihit T 
tnrtlnv «lin vnnmni) inTtnifn (Iikr w.itrf »1>'I 
to Ttnifn nnn^. nn<I nt tfm simn tirK* '•f I**'’ 
to Inkp into nprniint Hmf wn<ifpB lliat 
• till «rcniP<l finitn nnit Iruitrnifirnnl msy 1“* ■* 
%nlvp(j (n nn inftntlr niinrif>pr nf ronnrytinti*. 
inp rt«i> to iinn^pprlptf, »nii oftpn nndr'ir**'*' 
cnnBrrjiipnrpB 

Wifln ifip. rntpi;r)ry of ifm (Inilp, ^ 

bncominir tfin mn^tt-r nnn nl tin* turn in thr ’P*^ 
ml of npprpFtonriinir thp futriro. m now coi[n’'’t 
to the fnrpttrniinil in man’n prnctjcal, ronsnn^' 
nttitndc to the eniironment, that (Joes not roM* 
at nil that the importance of the category of 
infinite is not cnminij out in other aspects 
man's theoretical, forecastinir atiitntJe to the c®" 
xironment. for instance, we come face to face 
the infinilt. from the amrleoflhe conse(pieBrf‘ 
of lechnofjenjc effects. These consequenc^ 
arc becoming intertwined before our eyes •'•t’l 
on infinite number of dependences of nature >® 
an infinite set of relations with which we m"** 
interact, while possessing finite quantifies of Oi**' 
ter, energy, and information. 

That includes what can be designated as tl>' 
contradiction and unity of the finite and inGnilf 
aspects o! human activity. For each act of con- 
crete, historical overcoming of this contradiction, 
the difference between, and at the same time li>' 
coincidence of, the finile and the infinite serves 
as tho methodological basis. 
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slralcjjic line is dear: to earrj’ on activilyfant 
•mum ftcronl with the rontiilions of ll>o 
rnnmrnt Tlial will not, of course, rrratef'ln''^^ 
niRnitp power, but it will fully realise the 
"ble litiinan (Hiwor. 

An important mdlindolo^ic.il instnimrni f" 
onaivsini; the silnaittin Iirins created h tlir ^ 
iiaMe experience of the world matcfialid W- 
tion. which tahex into arcmint, ic* fx-nia 
that 

in hix practical activity, man is ennfo'"*'** 
with the objective world, ix dependcal ** 
It. and determines his activity bv il ' 
'tan was horn in the process of nature’s 
ti«n os the htchest proiliict of that evehtite* >' 
hts note ‘Flisforical’ in DMrrtici e/ f*' 
irds feetinitlr stressed that- 

The old teleohxry has pone to the ilevd.>‘" 
the certainty now- sMnds firm that iru''"’' 
in its eternal cycle moves nreordiaf 
laws, which at a definite sl.ipe — now hr"* 
now there -necess, inly pives rise to 1’“' 
Ihlnkinp mind In nrp.inrc heinps * 
rtio essential difficiillv in deaimp with 
ern pfohlenis of the environment Js the apP'"^ 
anro of p|,-ments of an anti anthropic ilevi-t-P 

nii tu of the htosphnro Ir, „n n,,, (ie»- 

anlheoiiir lie velopirient That, however. hV •" 
HI. no* slpollles H fal,.((y irreversible skiihJinif 
Went er.dopi, el e«raslro„|,n renntas a" 



ccTl.tin romiilum' orK of ncliH'V- 

inR lurmi'iiv in In? inter n'lations »illi 

i{«> liiirtiioii) i'l'inR. vf 

ro«rsu>. nil lUiiimn) 


2 2 THE PROBLEM 
OF PERMANENT CHANGE 


\ i.rl.nii jMrii.il lire. iL 111 llu' li!i>'i»hrre. ttliicli 
i'> In ini' ttiil<niil iiiurr .i(i<l idiire ti\ irrulional 
ili'v«' 1 <>)ii!U’n 1 'i( 1m biui|i)R\ , 11 now beinR obiervcil 
on ilu> <oirfMii> 111 ()ln iiomi-nn I lie '•cole of 
llio briMk !«. ,j iiiiillir of In-riiiJin /at 

fl’-innrii Iti uk* n iiiiirkiti) .i i rueU iii a liel) it 
known fioin tin lomiil (he Miiiiiift com 
iDt> now lo » It w «i‘i)->itiM eiir*> froin the hiiv 
’tihire are in •> t|iiilt iiimni ke\ In Renerul it 

M nol ififrieoll Iai ifi the lii'RHtiM III llie 

liuiiphere llmt ere heiriniuni; to sliow uni] to fore 
east llioir fiiliin e aUitriipliK dimensions It 
IS much titofx diflaiill <« Tinil watt of peflinjf 
out of the [lostiblo (but not a bit iiecetsary) 
(colottiral blind allets of detclopinR civilisation 
With a siiju’Hic m 1 an.ilv.=it it n hanl to avoid 
the tompl.ttuin of snitRestins. as a methodolof'i- 
cal prescription, ,i ballintr of liiovemont Sinee its 
nrR<siivi' (iirvction is cominR la liRht In the work 
of Dennis ij Meadows and Im associates {The 
Limits to Croirth), this .slate, designed to ensure 
the haltiiiR of undesirable movemenl in the bio- 
apherc, lias been given a special Dame — ‘Tho 
State of Ghihnl Kqmlibruim' * 

The conception of nnch.atigeabilily of the en- 
rironment. >’o«eiei does not sland np to 


' Dnnella IJ Mcfldowv IDpnnis L Me,ida«s Jorg< 
Randirs, William W Behrens III, The limits 
Growth, Universe Bwks, New York, 1972, p 156. 
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rrlttrNm nnrj In Ihc 

M Utopian Kor min'a mitprf.il (teli»itr in 
l.itwnir pmrMa. wo know, fonal.ti id rfii"2 
• njT nat.irni fnrton Karl Mart rfrlinofl hbotr*’ 
llio wliolo. in CapUnl. na 

n prwraa in wliich man anJ N*!"'' 

pnrticipato. nnfi In wfiirh man nt or. 
ncroni atarta, rpirrifalpa, nntl cnotroh ti< 
mnfpnnl ro-ndiona hoi^opn liim*elf 
iNatiiro ' 

LfliMitir ia tho oxprpaaion of man's 
forces, nnij to sjop cIiamririK nalnrn wnnW mrt’ 
to slop people from tivinij. In the rlLsen««i'’''^ 
recent years, it Is Irtie, It has sometimes l>ef|* 
siipijested that the contemporary ecological rr 
timtion allegedly gives grounds for rcviewi'^ 
MnrTism’s truisms about man as suhstaBCf *»** 
lahoiir as the form of his existence But no ‘rf 
xievv’ or ‘reconsideration’ can refute the these 
about labour as man’s re-act Ion with nature •n*' 
the fundamental conclusion that men exist w>'' 
(iirou^?) nature For man, fo exist 

to change nature. In doing so ‘he opposes W®* 
self to Nature as one of her own forces’.* 

Thus, two basic elements — man and natufc. 
linked by mediating labour— form a ‘biolas?' 
like’ system that functions through a meclia® 
ism of metabolism or exchange of matter 
The monistic conception regards the natural 
environment not as something external in 
to man (an envelope of activity), but as an iO' 
ncr condition of the doxelopment of a supra-s}"* 
torn (’socicty/nature’), and as an inalienable df 


Mfx- Capital, Vol ( Translated by S. Mw"' 
p ra (Progress Puhlihoers, .Xfoscow. 1’’^'!' 

' * IbU. 



monl of ft TJiP hiospltw, ns nn ntCrnrompIox 
dynamic system, emerpt's ns nn npprepato of in- 
tcracUnp paramdrrs of n blopenic, iibiogcnic, 
«nd social cliaracfor 

The monistic approach In Ihp biosphero po- 
sits. in tlip first place, n relatively harmonimis 
combination of those parnmetcra sucli ns would 
rnnblo to whole ‘mnn/naliire’ system to main- 
lam its erisicnee It nMo has to take into «e 
count, besides, the novel feature of the ecolopi 
cal situnlinn caused by Iho fact that man, as the 
subject of rhnnpr, is hepinninp considerably to 
transcend the consenntive forces of nature di 
reeled (o maintaininc this sj^iem The problem, 
conscquentlv. is how man, while remaining the 
subject of change of the ‘man/nnture’ system, 
could supplement the conservation rjements prop- 
er to nature, hut inadequate, by his own activ- 
ity The ecological problem is a tangle of eon 
tradictions, and its solution docs nut boil down 
to wishing for constancy in nature. 

Interpretation of environmental protection as 
constancy of the latter is as unwarranted ,as the 
formula of the taming of nature, with its volun- 
taristic tones If ive orientated ourselves in prac- 
tice on the immutability of nature it would be 
no less harmful than the destruction of nature, 
cases o! which are, alas, only too frequent in 
our daj’ 

As for the pseudo-idea of the immutabili- 
ty of nature and alleged illegitimacy of its al- 
teration by man, Hegel’s apt comment is very 
just: 

In our rcDcclion-ricli and reasoned time, 
he who does not know how to provide good 
grounds for everything, even the worst and 
most perverted, is bound still not to go far 
Everything that has become tainted in tlio 
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wnrM fn, or< 

y>» lrtrffi.wf„|,,g,r ,1 p,,p„r„ „( (f,,. : 

of •tffrtii-i’ of ntfiirK «i< il4 irnmnf.ifiilil? 

>n n liri'iV hrtwr«f> mitt ffi.injn? *J 

•’«*'» n-'tiir.. it«.|f 

III.' ni.irii.tir rnnr,.t.ft..rt of H,.« f,i.r.pfirr-, cf 
•I- rontnrv. f Im..-,} on ilio Mrnly of t’n'tJ’ 
-Ml ro,„.r>.,l.or, on f^rrrr-rm.nl rlnnr-'. n- 
n«r«'.«(|) f„r rnnt.ililo mn.rrYnlion or prrnitn^'’* 
rlt-rniri. ui llio min/mliiro .y.tpn .|pm* ff"’ 
tlio uni»pr..il I,iw „f thf. nn,(y „f jinJ m-t 

lr«-inir Altl>o.ii:l, any ..jjtcm may movo I-’**"* 
not lu'itii:. ihn tn.in/naiiiro' ^ysfom can L*" P'^ 
lonffcl In limn It tho job of scipncf to <f’ 
j««t Iftfll. fnnrtiontni' man’s tlcfenco mrch*®" 
ism in tlio strutrule »iih a hostjJo and mcaarinr 
ornironmrnt. In that sensp it has bpen conipai»<l 
»mi n tortoi.p’s sIk-II. Unt whorcai the W'’* 
loi.p s shell is static, man's science is dynsni*^ 
As It has developed it has indicated C'ef 

more effective ways of chant;irii; nature. Nose, 
indeed, it is necessary to seek no less effective 
ways, nitli science'.s aid, of prcservjnif the 
environment as a condition of preservinjr ids'* 
liiniself. 

Realisation of permanent change calls foe 
iiiiitiia| adaptation of the biosphere’s human and 
natural factors. It is important, besides, to re- 
member that the adapUve potentials of man’s 
biological and psychic structure are very, very 
limited while the adaptive possibilities of his ac- 
tivity are eiccptionally great By changing their 
activity men can in principle perfect Iheir so- 


« ff- Eoryctopaedie der philosophischcB 

W isseosfhaften id Cntndrisse. It'er** VoL 6 iWincVer 
und HumWot Berlin. iSiO). p. 249. ■ " (WU"***" 
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cial organisation ' without departing from the 
limits set during llie long eiolutiou of (be bio- 
sphere's mam parameters In that sense a bio- 
logical analogy based on Ashby’s well known 
delinilion IS peihaps legitimate- ‘a form of behav- 
iour 13 adaftft'g if It Diaintains the essential 
variables witlnn piiysiological iiinils’ ° 

A philosophical suney of the present-day 
ecological situation makes it possible to conclude 
that a form of social scientific and technical 
acliMty IS adaptive if it keeps the essential var 
tables of the biospliere within ecologiraj limits 
Ilow essential these variables are, and what arc 
the ecological limits of their change, have to bf 
explained as fully as possible by modern science 
As for the practical implemeutatiun of 111 
recommendations, that depends first and fore- 
most on the concrete, historical circumstance! 
and on the sorio political possibilities Tlie wholr 
problem of pcrnirineni change thus acquire* 
a comprehensive social and natural scientilu 
character. 

The solution of problems of ecological adap 
tatinn can be based, to some extent, on the ex 
penence occiimui.ited bv mechanics and tin 
theory of the stnliilitv of motion,^ which allow: 

' Tho interprelalioil oE society as an adaptive ays 
lein in conncctioD with the ecological problem wa 
-iihslaiilMti d hv ^ \Iarkarno in Tits paper on ecolo 
gical knowledge and the problem oE establishing lhi 



i>t forriiiTl »r.> |li.. | m), <>( 4tih(lity at 
namir* «»f cfix mm/nalur**’ fVnl'*?''’' 

.••Iirf.itmn a4 an 

Imn .if tfi.- .if An<J » 

Min.tjtf, If,,. 'iJii4 m'.linn H 

prim.inly f,y if,„ f.,^, „f 

il n (nip<,fMnl Jo rcmemhfr lfi.il lb'’*" 
llo'm<i>Up4 nri< n <iip.>M{njrtrjri> on Jbo biopbj 
•trill prfifo'rtu'^ of aritinitJo m.itUT. Tbo fa« ® 
•ori.il .iovrlopnifttl do nof, jftrrcfore. cootrjAr 
lilt’ l.iw^ of nniniiito niattrr 

TIi<> sliiliility of jf,„ nn(maU«'!» dcvelopmMi 
»• <JpI«*rtninr<] tiy its tfireo fundamental 
lies: (I) Its M;it.nness. i e. its cflp.acily to en^ 

inU> flotHilo ruJiitifin^ with ihp environmeat aaJ 

to crtMlo temporary combinations wilfi bits w 
llie environment; (2) its snrmounlini; of 
Iran^itorinc?^ of tniiivIJuiil ^ystem^ through 
niecfiamsm of reproduction and iiilieritance; |3) 
Ibo cyclic nature of its development The tb*’’'* 
property has special methodological value f'>^ 
carrying out programmes of lasting motion o* 
the 'man/nature' system. The inanimate is 
^“®f®®tcrised by cyclicity in its evolution, but 
this property is fundamental for the animate. I® 
ihe inanimate, not-being appears as the nega- 
tion of being; m the sphere of the animate death 
is not only the negation of the individual life 
but is also a condition for stability of develop- 
ment of the whole animate sphere. Humus, fo*^ 
example, is a product of death but is at the saniit 
time the basis and a condition of the 
of plants. 

The biological cycle acts as a material guar- 
antee of man’s unceasing development as a so- 
cial being. But this development has a supra- 
biological character. Social progress, the perfect- 
ing of individuals, and increase of their spiritual 
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ie#Wi by no means rc^inirc liialaRtm! modiC- 
•UOD of man's gcnolie structure Social prog- 
■053 is uajiimkabJe, of course, ssjthout labour, 
md labour ii ebaogo of llio natural environ- 
nenl, society's jmigress is conscguenlly unpos- 
ublo ntUioul nllernlnm of nature Dui it is im- 
[lortant to remember tvio circumstances in this 
ronneclion; U) ninn is capable in principle, at 
least for the foreseeable future, ul making thcso 
changes rationally, and not excessively; and 
(2) the transformations of the biosphere caused 
by technical progress include a certain lo- 
variant factor This invariant is seemingly also 
a criterion of the rationality of the Ego and 
of the stability of the whole biosphere's devel- 
opment in tho conditions ol the scientific and 
industrial revolution’s ever- mounting processes. 

What IS the criterion ol stability of the bio- 
sphere's development, the invariant factor of bio- 
spheric change? 

Conservation of man’s bodily and mental 
structure. Man, as the highest embodiment of 
matter, is 'adjusted' by life's long evolution to 
Its development (Sergei Vavilov said tho eye 
was a product of the Sun) . 

A shift in the parameters of the bodily and 
mental structure through the effect of some tech- 
nitised supennutation would not only be evidence 
of degradation of the environment but would 
also mean mankind's self-negation through total 
negation ol tho biosphere by scientific and tech- 
nical development. ^ 

The environment's cpjiditrons 'ciJS 'be altered 
somehow or other, atfid theft CttS'he/’nnd, have 
to be, manipulaied/ont fibdily *nd psychic organ- 
isation (especial)^ al the level of the gene me- 
clianism) cannotfii altered at all signifiMnlly. 
This set of ideas, in which tho permanence of 


fiian'<» otnirtiirp ncl^ llip (Iptarminio? tn 
non of llj)» ftevelopmcnt of the ‘mao/nafnre' i 
lations, may be calle<l ‘homofundamentaliJf 
Lasting change of nali/re is thn? also ehaB?®' 
which man’s boifily arirl psychic structure is P' 
served Ihrongit ste.idv increase in its infonoal* 
content' where man’s bodily and psychic stm 
Itiro IS constant hut iris information fOBi*’- 
tends to infinity 

r)efinile imperfections reinforced in the co«r| 
of evolution are al'o inherent, of course. ) 
man's Lodily organisation 

Linns I'auling has stressed, for esaniple. ll** 
a form of life like red bread mould (BrororpJ 
ra) carries out chemical reactions in its cc' 
that the human organism is unable to carry 0"^ 
with the result that it (tlio mould) cao h'C •*! 
a \cry simple medium. Keurospora il'-elf stnlfc 
sises the substances it needs from a hnnIB' 
number of factors of Its environment.' Afan, h“* 
e^er, needs a medium (environment) iinnifBi*’ 
urabty richer in chemical substances that 
can obtain in ready-made form. In the ro«f^ 
of anthropogenesis, a manifestation of the pro*' 
ess lias been that a variety of forms of foiw 
containing chemical substances needed for i'** 
became available to man’s ancestors, and i**** 
to man himself. Through that man’s aocesb'^ 
simplified ‘their own biochemical lives by sh'f 
fling off the machinery that had been needed h'’ 
their ancestors for synthesising these 
stances.* 

I,os3 of the' capacity to S3-ntlii'sise esseiiUJl 
siilislances was oiso the product of a certain proU’ 


' Linus J'jtjling. Vltamtrt c and 
(Proeinan & Co, San fVantlsco, 107(1) 

‘ ikl/f. pp M57 '* 
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TS8 (man becnmo aUlo to obtain Oicm tnmi 
ilw cn\m)nmonl) aiui >tl itie same lime a con- 
lition ol fiirihor I'ortecung of man's bodily 
structure. 

t>n tli.ll b>»W ii x'O' law of pre- 

llit**!«ive rinfnlion m.i\ be lormulated ns follows' 
as a biological cniiabihly of obtaining 

food improves il lo-es tlie capacity to synthesise 
essentiaf siib^tciiici's I'fiis faw efearfy expresses 
tile euntradictioct between tbe unity of the per 
feclion and impi'rfeciioii of a species Ibut can 
be defined as eMiluinuiarj relativism' (perfec- 
tion in one aspect is always accompanied willi 
nnperfeclion in aiioibcr) Tlic mechanism of 
animate matter's prtjgn>ssive evolution is thus 
paradoxical, the Juglier a siiecies' dorninalion of 
the environment (llie more perfect its means of 
obtaining fond), Ibe gre.iter is its dependence on 
the envmmnieul because of loss of tlie ability 
to syntlte«i‘'e « nointier of (but not, of course, 
all) es‘-ciilial subsUnjees 

Linus I'auling considered ibis contradiction 
in V'ltomln C and the Common Cold on the 
exampio of loss of llio ability to synthesiso as- 
corbic acid by tiie eommon ancestor of ibo pri- 
mates (as tlio consequence of a mutation that 
happened roughly 25 million years ago) ' 

In that connection he wrote: 

W'e are accustomed to thinking of man as 
the highest of all species ol hviag organ- 
isms. In one sense be is; he has achieved 
eflective control over a large part of the 
earth, and has even begun to extend bis 
realm as far as the moon Dut itx liis bio- 
chemical capabilities lie is inferior to many 
other organisms, including even unicel 


' , p 58. 
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J'tfif >c*innm« ,1< !•«•*"!*. I"'”' 

»n<f tiKif.f* 

t* tiu' « nftit fii'iit irjtn III* t<‘Ii 
flK.lill.irif (I<IV.-M., ll I'" ' 

I* rt.i. *** ify f,, r,n* ,M <>♦ f*'**"' 

Iifiiliil illy *[t|i|[t|ri^ in irxj'i'f’J''* 

ijitmti t.,t <tilnfiv ''f ili»> dynimif^ ””11 

UMiirn «y*fi-iii 1 * fli.. phTTIi’nj rif tfi» 
nmilir rvrln’ rliipirirr nf Itii* p > <> 1 il 
rmwfifii'rn ii*»'lf, inil tin* p"! *fi<in*hi|« 

*i-|iiiM ninf iiiiriin*riiiii* f tririr* Ifi p»rtkn('f 
l•nn.p(<.IH (ii-tiif *li.,iiM ilHphy it* forrt* i’ 
*i'irr(i f,ir rniir.. r itinn il w.i>* of tpin*f' 
ill*' |ii>i*|itipri' iinrl w lyi otit <if f>litnl ■111''/ ^ ^ 
iKli.in* r; K Kfittrni n tli/* followittf 

Ml" Mir"*' riMtii firfor* of rp^i^l.rnrp siriJ'iS'f 
iiii* *y*ti’tn*' fl) ili'xrinl.iliiin of enorsy: P ^ 
t;r.i<l<itji>ii Ilf Mil' (irKiiriKpil *(nii'liir*> *>f 9 
tiki'ti im ii* „wn. Mi" f.ito of 
(liiooltiljiin III Ml" *'nvir*inrn<'nt (mp«li'in))t ( 
Ml" irri'jjtiLinly nl Mit* innu* of frpe 
MankiaiJ, po<*i"i<*irtij rpti*nn (I'tpresiiwl 
.mil rational actiima), can ruereom" the 
oml anil Miinl factors in corTPsponiliD? *"*1* 
roiKlittons, nnil vyrakrn th" efTect of the fiwt '* 
m.iny year*. 

Circulap cyclicity i* a practical way ot 
mounting tlio aceminij Micorotically irTrsoha®*' 
conflict of tlio tinilo and the infinite. 
thesis that the ‘***le ni*'.ina of lending a liffl'i^ 
quantity Mie property of inrniity ii* to forte ^ 
revolve in a cIo«ed curve’* 

The improving of a strii(*!jle depends on «■* 
strength ot the opponent Jiist as the pil*e'* ^ 
pacity is the main condition for the c»tP* 

* Linas Pauling Op. til, p. 54. 

* V. William*. Agronomy, Sobranlue 
Vol 10, (AN SSSR, Moscow, 1352), p. 11. 
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■Rakcfnlncss, so tlie cnvimnmcnt's resistance acts 
3S a constant reason for impro\einent of Jiuman 
activity. A fabulous environment Oowing with 
milk and honey is more dangerous than one 
wilh smog, because in the first, man’s degrada- 
tion as a lotus cater {cater of free bonelils) 
would bo inevitable The circular cycle (resist- 
ance of the environment —the overcoming of 
that resistance — new resistance of the cnviron- 
Dienl— again its oveicoming) is not a regrettable 
disturbance of the tenor of Iniman existence but, 
on the contrary, the inner spring of its develop- 
ment. 

Circular cyclicity of movement comes into 
conflict with the prevailing tendency cl irrever 
sibiUty At the level of the animate and the bio- 
sphere as a whole this conllict finds effociive re- 
solution so long as the bio'sphere receives an 
adequate quantity of the convertible energy by 
whose irreplaceable expend itiuxj we live 

The circular cyclicity of development is al- 
ways, of course, transiet, temporary, relative. 
The irreversibility of the development process, 
in the final analysis, Is absolute In our earthly 
conditions irreversibility is based on the irre- 
yersibility of the energy processes taking place 
in the interior of our star, the Sun (the burning 
up of hydrogen, the main energy resource of the 
Solar system, is irreversible) 

It is impossible m general to prevent irre- 
versibility but, by knowing how to control cy- 
clic processes, degradational, destructive tenden 
ties can be overcome for guile a long time and 
quite effectively. 

The monistic conception of the biosphere 
as a Conception of lasting change is based on the 
dialectical unity of reversibility and irreversibi- 
bly. 
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The factor of reversibility inherent in liTi 
pheQomena, it goes without saying, cannet 
carried over in vulgarised fashion into sx 
progress and its irreversible sphere, technical' 
vclopmenl. The capitalist system’s incapacilj 
resolve the ecological problem optimally, 
nally, and consistently enough has given 
to a kind of 'anti-science* extremism. The 
to nature' slogan, Orientomania ( idea lisa tion el t 
oriental world’s closeness to nature), the 
ing of rejection of technical achievements-*'-'' 
are the fruits of the ecological maladjo3t®^J 
of the West’s consciousness. Jean Dorst, for ^ 
stance, calls on man, in emotional despair 
refind his place in the living world’ 
thought he could escape from by his leehnict'f 
nius, ' That, he says, is the humanist pos'iw-; 
Out in a world in which there is still w m** 
brutality and poverty, calls like that for ih* 
civilising of man are most irrational. 
cycio— from the uncivilised state through 
nique again to existence without technoIuW' 
would be a catastrophe for men, its reah'**"^ 

is associated solely with the consequence* 

global thermonuclear war. ilankind’l P**'? 
development, however, will take the road of ^ 
reversible acientiCc and technical progress 
now existing but quite avertible threat of 
versa! nuclear catastrophe linked with ih* 
timilng arms race, is even perceived by 
optimistically, hut in a reactionury, utap'*’ 
•pint: 

The historians of the future will theft ^ 

scribe the technical clvUIsjition of the t*** 


* Jaaii Ifc^rst Atutni fa« mturt iptljf**"' 



liclh century ns n monstrous cancer that 
nearly dragged man to total ruin ’ 

The views of reactionary, utopian romanti- 
cism are seemingly ineradicable while class, an- 
tagoRistic relations exist Trusting in the past 
is the lot ol those who are discontented with 
social progress and defeated by it Marx wrote, 
in particular; 

Tho first reaction against the French Re- 
X elution and the period of Enlightenment 
bound up with it was naturally to regard 
everything mediaeval as romantic* 

Moods of a return are, of course, foreign to the 
Marxist outlook on the world The job is to 
achieve a stable relationship with the nature of 
man's liiing, technical development Because il 
is planned technical development under the ap- 
propriate social conditions that creates the truly 
real basis of social progress, the real basis for 
pcrtecHng of tho working individual 


Mon and the Second Laip oj Thermodynamtet^ 
or 7?fltionnf AnthropocenlrUm~- 
'‘flamohindamenfalftm’ 


Nature’s engendering of man m the course 
of evolution provides the key moment for un- 
derstanding their interrelation as thinking and 
non-thinking material formations 

The fundamental peculiarity of life ns objcc- 
live reality is linked in turn with its anti<ha- 
osogcnic character As Khilmi says, life emerges 


pondtnet (Martin IJiWrenro. London, tC311, p 

pie ofl[«r»l law lliat says that (he entmnv of a 
Closed system Increases wilh Ume 
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tiircs ftnd a ^ine <jtio non for the Kencsit, 
cxistenco, and development of organisms ‘ 
The anti-cnlrop\ nature of life ts iU> cardi- 
nal physical chnrocU'nstic As Khilmi writes. 
The chaosogenic medium rejtnlarly engen- 
ders Us dialectical negation, le Using sys- 
tems that overcome iho chaosogenie cliar- 
acter of the Universe * 

At the le\el of the Ihing, ho\ve%cr, this over 
coining has ,a latent iinde\ eloped character, for 
the luing n^ganlso^ itself solely through ndap- 
tation to the environment, and in the final anal 
ysis any living system is snhordinaled to the 
environment The anti entropy character of life 
is fully displayed only at the level of con- 
scious living systems capable of .adapting the en- 
vironment to their needs and inicTests. More and 
more man’s comprehencible need'v become the 
regulator of both human activity and its effect 
on the environment As the productive forces 
grow, moreover, these needs become more and 
more refined and mediated in relation to their 
initial biological hxvsis, i e need for food and 
shelter. 'The field ol needs' acquires a certain 
mdependence, as it were, in relation to its 
'charge', i e to man’s bodily and psychic structure 
This field develops sometimes by irrational laws 
In the last century, for instance, people began 
to extract oil mainly for herosine for illu- 
mination The light fractions (petrol) were 
burnt as waste 

At every step in the history of civilisation 
what originally seemed waste became a vain- 
able product with the advance of knowledge, 
and the previously valuable product was depro- 



ciotcd On destroying some finite resource of the 
planet men have discovered new paths of tech- 
nology using new resources (in praclice Infinite 
for the time). 

In titosc cases when victory of the finite 
and the limited over tlie infinite and the unli- 
mited seemed inevitable, an enigmatic 'ingenui- 
ty of (he mind’ operated, enabling men to moie 
steadily, in overcoming eiery crisis, along the 
line of improvement and progress 

The existence of reason naturally functions 
as some compensatory mechanism associated 
with the physical structure of our world. On the 
physical plane it functions as a mechanism of 
the search for convertible energy; by virtue of 
that, such a mechanism 'would be superiliious in 
a world of undegraded energy and an intelli- 
gent creature could not originate. Hence it al*” 
follows that man is consequently a product of 
the second law of thermodynamics, i e of ih® 
natural law that says that energy depreciates 
with time. 

In the Iasi century entropy was called (and 
justly!) the ‘empress* of the world UV might 

add that it is also the ‘great-grnndmotherof man". 

In the last century's discussions on the nature 
of ctifropy, Maxwell had put forward the idea 
of a ‘demon* capable of separating molecules bji 
velocity and so creating and re-creating a tem- 
pernliire gradient ns the real basis for obtaining 
free energy. 

Even before Maxwell, Loschmidt had postu- 
lated tiny rational creatures capable of dillerpn 
tialing molecules and dividing them by xelod- 
ties. Oultzmann, recalling his discussions 'with 
Uisehnjidt, wrote; 

Hut even then I would not admit It (the 
appearance of MaxwelTs demons—/. 



nnd in ii tliat wln'n all tcm|*cra 

Hire lUtlorenceo liad mme lo an end, no 
mtcUiRcnl erealnre^ ronUl arise eillier No 
inleliiRcnce, 1 said, could exist in a cel- 
lar willi a iiiiiform trmpcratiire Ihroiijfli- 
oul it * 

The Austrian idnsicisl Josef Stefan, who 
was patiently Irsteninc to this dispute, exclaimed’ 
‘Now 1 know why >our experiments with 
big glass lobes in the cellar failed so lamen- 
tably'* The fact was that to test the second 
law of tbermodYnaniics, Loochmidt had set np 
three cnormons glass tnhes with a salt solution 
in the cellar of the Physics Institute of Vienna 
University The idea had been to test whether 
the difference in concentration of the upper and 
lower layers of the solution would alter tn time, 
it was calculated, howexer, that it would be 
necessary In wait 3000 years 

Quite understandably, ‘ingenmiv »>1 the mind’ 
oriented on the quickest possible effect is parti- 
cularly characteristic of the capitalist stage of 
history As Karl Marx wrote' 

For the first time, nature becomes purely 
an object for humankind, purely a matter 
of utility; censes to be recognized as a 
pover for itself; and the theoretical discovery 
of its autonomous laws appears merely as 
a ruse so as to snb}ugaie ii under human 
ueedi, u'bcther as on object of consiimja 
tion or as a means of production (My ita 
lies- A n .) ». 


‘ U Boltimann Pojiutars Star(/lei» (Verlag Barib 
lanpiic, 1925), p 231 
r /bid ' 

• Kart Marx Grtmrfrijtr fnlroifnetiioi lo the Cn 
{filBf ei Potiiicnf fcortomy Translated by Martin Nico- 
Uus (Penguin Books, Ilarmondsworltj, 1^), p MO 


Undor socialism men vanquish nature by 
re€i«on, achieving a harmonious relationship be- 
tween human consumption and the mechanism 
of the funcNoning of nature 

Given social relations bjisetl on property be- 
longing to the whole people full cieNcIopmcnt of 
a humanist programme is obtained that pnts 
mail at the focus and suhordinales resolution of 
the ecological problems to bis interests as well 
The monistic approach to analjsing the eco- 
logical problem leads to the idea of a rationally 
interpreted moment of anthropocentrism, which 
we designate as homofundamenlalism, malin? 
man the cornerstone. 

Man is the hearer of the motif of knowledsre 
anii the goal of the whole cognitive process, ie. 
the conception of man proves to he the founda- 
tion of all the snentific reasons that we also 
call homofiindamentalism, which is acquiring 
esceplional signifieance under the scientific and 
industrial revolution. 

Tlefore ideas about boniofiin(lanienlal»''m ih'" 
vehip, it IS necessary, quite understandably, to 
disclose their wlnde opposition to the otithsil of 
theological and subjective iileolist nnthrojs>cei>- 
Irism Tliere filndamenlat distinctums Iwve l‘> 
Im< dislingiiislied 

f In the Christian religion the rreolion of 
man by Oo«l (i e the miraculous and etirn-anli 
naliirall proves to he the supreme juslifie*l‘"'’ 
of irrational anthropocentrism 

Peter the laimhsrd wrote In his ‘.Smlences’* 
Just as man is iuid.« for the sake of 
CmmI that fs. that he mav serve Him, wi 
the universe is imde (or the sake of 
min — ihst Is. that it m ly serve A/ar.’ there 
fore is mao pheeti at the mhldli' point 
of Iho universe, that kf marj t>oth 


<G*>t4 t N ) (J'lrf nrri'ed (1i> llio rri*n 
lions ot Nnlnn' / V > ’ 

Mftn's fpniMi p>s(j)i») in im> litrm nf Jira 

ly not fufidattn'ntnlis lij In** inw»U«' 

mcnt tn loxi, Iml iii>rivrtti\i>l\ \i.ui IS nn< till' 
loni Iml liie >«-«.*! *iii> niits in ins rstiilc on 
Mrth ‘lt> tW intwnr oI .iUiirm->' of .1 sMi>orim- 
man bpinc 

Thp \)Tv (Hitiiij; 111 tin' (nii'Mmn of tlip jiur 
I'ojns for hIimIi ini'ii nrr rri’ak’iJ, miiriiArr, of 
cwurje turns iml l<> In' Iclmlogicni <»itri'n)(> Mio 
ptirposp, not of th<* natural jinn’i'»s. {nit of lui' 
man «r(i\it> m« .> iinH-i’ss. i« man liitnietf Ami 

ihp itueMicin Ilf llip ‘final piiriniav’ ('»hnl iliips 

liiimnnity pmsI for?’! t' frankly s|H*akinK inon- 
nincless 

tn pontriist In llipoloKV man is tlio contrp fur 
Riatrrialtsm (nok of roiir«o of lUr worli). liiil of 
4 copnilix' prartical n'lalion lr> Iho niirli)) 
OtroUf^h ltttn«elf. and prpfisfly of lus rution.il}) 
active r^spnee nnd Ins social links tvilh olhpr 
people Mnn IS tile nsiiocical centre of all rea 

lily becanse fic is itic highest salite nnil rel 

atively stable system of reference thanks to winch 
we can also esalnatc muvemenu 10 change in 
general as progress or regression 

In Iho struggle against subjectivism Vie lay 
natural stress on objeclivity, but it issomriimea 
overdone into 0 drliiunsnising of science A 
great hnmari rehabilitation of science and an 
ahrapt turn of Itnow ledge toward man arc now 
tinder way. That stresses tho fundamental na 


' Cited from A D IVdiite, A tlMary 0/ <Ae Warfan 
ef SeUnte ifIiJi TAeeleey Is Ckritiradam, Vul t 
fOover Piibbealions, New York. J9n0), p 1J7. (My ,{4}. 
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Itirc <*f man an aj'^rauati' of sncial fclatwos) 
f«*r nil iiioflofn ^ciprirf* 

2 Man !tj>\»'nn in nnlliropo^co- 

<ri<im tjrointr lincV In Rprkloytsm) as a ‘spfiliwil 
piano*, (r) tiso DMemr? plirase •, that Ihinls 
llial j| iilonp fnnlains all the harmony of Ihs 
ttni\pr«e Man's central posilinn is ensured in 
siihjeCtivp idpalism at the price of losing the suh- 
ject's connection with the real world, by deny- 
ing tbi?' reality of this world, and reducing it to 
nn aggregalc of sensations. The most irrational 
type of this variant of anlhropocenlristn J* 
solipsism, which denies the real esistence of all 
other people In coiitrast to it materialist hoino- 
fvindamcntalism posits maximum penctralKin of 
the object by the subject foy the given concrete 
historical conditions and maximom convergenee 
of the subject and the external real world. 

3. Irrational anthropocentrism is pas.sively 
contemplative and orients man on submergence 
in himself and inactivity. It endeavours, espe- 
cially in its oriental Buddhist variant, to dem- 
onstrate the nnnecessariness of action, the un- 
nccessarincss of transforming that which is out- 
side 5-0U because you are it. The irrational dis- 
solution of man in nature is the other side of 
the medal of anthropo centrism. 

In rational conceptions, in contrast to irration- 
al contemplative anthropocentrism, contempla- 
tion itself is interpreted as activity differing ra- 
dically from ordinary mundane activity not in 
its subject matter (it can also bo directed to the 
exfemn! world) but in Its aim (it lacks Ibo prag- 
matic context of an altitude to tho world). In 
the Nicomachlan Ethict Aristotle wrote; 


> Cited from V. I Leola. Malentlisra aoil Empirio- 
Cniicisra, Colhtltd iror*i, Vol. 14 (Progress Publishers. 
Mowow, 1968), p, 33, 



Imt ibf* WoikiRi* ol tlto Intpllwl. In’ing 

•jit lor conlrmpUlion, is OontclU lo i’SCpI 
in carnpSlnM*. *nd to aim at no /irtd tie 
yomi tlirtt, anii In tiair ptfaiiirr «J ifi own 
•liifh i<> uirrcA'r tti«' Uori^uts. aiuf 

if tlio nitniiiitcs (it N'tf Stifficu'ncy, nnit 
capjctt) lit rwL, and iinni'.tfinoss far 
as ts c<»n[ut(hl<> nilti (tin inGrmitv ot ku- 
m.tft naliiM ). oniJ aJJ olkir nllnlmlos ol 
Ike kighcsl lUppiDCM ' 
tW hiKtiiil UjH- 111 Vliix rimlcmpliiliNo loi 
rnni or ra)>.icii> of rcsi is plnloviph) ilstdl, oil 
ronrcpls nl Irulli nnd good, mitl eipryllutiR coun 
trrposi'd Ui hurkstoring pmclicc It was not 
without rra<«in that in [tapliact a picliiro Tfie 
tjcrijm Amtoilo is not only pomttiiR Co ttio 
earth with orn> hand (untiko Plato, who is tKitnl 
ing to lieaK'nt. hot is also iioMing (ho Jithtcx 
in iJip other 

\\p can ihijs r<>ncliid(> that whereas irration- 
al anOitiiiiotentnsm siihstanliates inuctisity by 
iheolngiral iissumptions (why act il owrything 
in the world IS predestined by God to servo 
man), rational humufundamentalism is the phi- 
iusophy ot real activity (to act so that man 
himsott wntild bo (ho aim). 

It IS the individual taken separately as tho 
highest value (‘everything fur the aako of man, 
tor the benefit ol man', as it is written in Ibc 
Programmo ol the Communist Party of the So- 
viet Union), who emerges as the basis ot all 
other evaluations Tiial, moreover, is tho nic- 
tiiodotogicol. axiological scale, in contrast to on- 
tological anthropocentrism, which inevitably ar- 
rives at the positions of theology ood teleology. 


* Aristotle Tie Etilee oj Artetelle. Introduction bw 
J. A. Sinllb Tranilaled by D P Chs<B, (Ne\r York, 
London, Oent), taio, p a>8 



es.on«If’ '.‘ ®« untlesirable to make 

SpJpI n ? '" standard, caution is 

Si n . any change, in man’s 

twiJily Sind psychic strncttire 

cpniinn*^^!^ J^^^Hiofundamenlalist con- 

coption l,armom3a(i„n of man’s intcracimn ,itl. 

^ctonll reorganisation of 

Imll change in activity. In that 

niir n oi the biosphere emerges in 

1 7**^ (when the whole environment is ‘worked 

nil ’i subjected to man’s action) above 
ini Less and 

,.' ” . primaeval nature remains before ws and 
na lira! environment is becoming more and 
r«orc humanised’. Man is, as it were, shaping 
die environment of his own habitat and is bo- 
oming, as It were, a consequence of his nctivi- 
K-s, tils own environment’ And indeed, the en- 
ironinent of a given generation of people is 
irgely the products and results of the activity 
I preceding generations 
We call Burvejing of the processes of objec- 
ve rea ity and the ways of cognising them from 
le ang e of human activity the actiological ap- 
■oach (from actio) ‘ 

Khilini stresses that the scientihc theory of 
e niosplierc includes five mutually supplement- 
? cooeeptions of same, ie the geochemicai, 
)ge<.ciK>nologicaI. thermodynamic, geophvstcai. 

•I .«oeio-ecologienl * 

' 1 : u 

«t I'oi!'*'"'’'’" 



and Jus interests Dut tliat position must be ra- 
tional, optimised on Vlie plane of a certain xtor- 
ganisatiou and directed at the nature of human 
activity. 

Not only is the conception of man's parasi- 
tism on nature unwarranted, in our view, so, loo 
is the opposite conception of liis auperglobal, 
cosmic service to nature It has long been 
knonn that extremes meet, and the conception 
of man very harmful for nature is as illusory as 
that of man superuseful to nature, nho settles 
all her conflicts and antagonisms. There is ob- 
jective necessity in nature but no needs. To 
think that nature creates man as her special 
organ to realise certain of her highest aims 
means (in our view) to pass from positions of ra- 
tional fantasy to a standpoint of iriationai fan- 
tasy, that is to say, in essence, to mystical fan- 
tasy. Because of that the beautiful sounding 
iiuestion 'Humanity— what is it for?' is com- 
pletely illegilimato theoretically. Man ami huma- 
nity have a purpose, and it is fat troni simple 
to realise humanity's highest purposes. But the 
ilucstion about humanity's ultimate purpose 
leads to a meaningless doubling of the problem 
Posing of the question of mankind's •iillimale 
purjiose' ('U'hat is manLiml for?’) not only J"*"* 
not help provide s snbstantiatiun of real human 
aims scientirically, but on the contrary, in 
view, obscures the essence of the problem, trans- 
posing it to the plane of hopeless Vvil IrtfiniB' 
U'ith that approach an endless series is obtained, 
the question can bo po-«ed without stop. That 
is why man’* ulliinale por{N>s«* or 'what are Ih^ 
ultimate purposes of human aims’, etc, lead to 
nonsense, (n the last century the anthoifdogic 
al approach to man, seeing Ms essence In fds 
internal corpor.ij ofgams.stion, repealed its fiwit- 



I nature, and in our tirno tfte oosnuc aji- 
oaclj, spejjj^ man's pssi'Dce in I lalniuian (iim- 
Tsal) tasks on tUo boundary of the micro-, 
aero-, and tncga-woilds, has to be classed 
nong tlic infanlite disorders of the spate age 
At ttwkiy's slagt' of deielopinent of science il 
not the ‘subhuman’ or the ‘eUrahuman’ ,ap- 
roach to man. but the ‘human approach, that 
fegitimatc And that approach regards Jiuma- 
ity as the real given entity, lor a Inch it is 
eccssary to gel the best conditions of evistence 
nd dcNelopment, and witliout seeking a inystc- 
ious higlier ‘Iranscedenl being in it Jfankind’s 
eiag Itself is the basis and supreme sense for 
he existence both of humanity and of the se 
laralc individual 

As regards the extremes that absulutisc both 
be negative (man as the disorganiser of nature) 
ind the positive (man as the supcrorganiser of 
lalure) momcnis of the inter-relation of man 
md nature, they (as we shall see) have com- 
non features defcruiining their unsoundness On 
■he theoretical plane tlicir common feature is 
he anthropomorphising of nature, saddling ccr 
;ain features of man's activity onto it A kind 
sf twentieth century mythology is thereby creat- 
ed of nature as god and of man as its prophet. 

Let us consider w hat the practical conseiiuences 
of these extremes arc Tlicse views are ira- 
douhledly put lorwatd Irom good Iiumanistic mo- 
tives in order to stress quite justified slogans— 
do not damage nature, wo most allow (or man’s 
improving effect on natore But with noa-ttiviai 
absolutising Ibese Irivial maxims lead to a quite 
opposite effect. Hero wo come up against the 
diafocUc of 'inordinate truth’ In ’Lc/l-U'xng’ 
Ct»nmnnism~an Injantile Disorder Leain bril- 
lianily demonstrated that any political or other 
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Jrtilli cnn bo rediicot! to absurdity if it is 
done', 1 e. ‘carried beyond llio limits of its ac- 
tual applictibilit.v' ’ 

The truth of the possibility of man's rreu- 
Inline effpct on nature, for instance, is taken t® 
‘extremes' when it is reduced to argument* 
about 'mankind ns an organ of nature' and se 
on and so fortli. 

In essence, both these extremes— ‘man an 
cmI for nature’ and ‘man the long awaited re- 
gulator of nature’— lead to a counterposing of 
man and nature and to a dualistic rupture be- 
tween them 

In the methodological, practical aspect man 
is at the centre in the ‘man/nalure’ relationship, 
not on the plane of the mystic dogmas of re- 
ligious anthropocentrism, hut in the spirit of t*' 
cognition of the possible rationalisation of h**' 
man activity connected with naUiro in the Inter 
ests of man himself That is a continuation of 
the humanising of nature as forms of the _h'*' 
man scale to tlio non-human sphere This ration- 
al generatisation of the human In Its sense I* 
opposed to semi mystical anthropomorphism aa 
an iinwarrented transference of ni m's feature’ 
to nature The melhod[ilogical generalisation of 
tlie human has as its onlnhigical hash the real 
roinmunitv' of man and nature, that most ah" 
be restore*! in the eonditions of today’s scientific 
and technical development which does not ne- 
cessarily ilisorganhe n.stPire 

The deterioration and improvement of mine*' 
are terms that cannot be taken simply from lbs 
angle of the devehipment of niloro herself, ibeif 
real sense h msnifesfeiJ in man’s altlludn to pi- 


' V t. I4>nfn Coiittft Val 3t (I*r->«rsss 


\im* In nntnro tlum nn' prort'«<('<, iimrP or Ics* 
fiRntfieant. tnit no \jiinp< «n(f n<i osnJ(i«tions 
Tlie (Mcrioration or of nsfnrf 

inpan fllx>\p all ibo ilpiprioralmn <ir im|>ri>\Mnpnl 
of mpn'» pomlitti'n* of Inini! tlo'idoH, Uip haai* 
of « rniionnl rplationihip bctwopii tnnn nml tin- 
Inrc ij, of roiiKc, not tiio prinfiptc of ct'n«en- 
•nc tlip stntiit f/tio (tfiftt wliy It H prciont* 
rd a» l!)<> Iimilrii. 'latip foni»«l<> 'proipption of n»* 
turn’), but thn jirinriplr of ilif* j’iroi;rcsai\p do- 
'plopmpiit of thp acti'ilv of Rpnprulioii'* of Im- 
maM tollowinR onp ntlpr llip otlier On llio pfanp 
of that nppro.icti, man ? nltiliidc to naton' fs 
pssentialjy Ins atliludp f« man pitrapolatwf into 
(he taiurp For wp p.isn on lo posterity not only 
scionlific and tpcbniciil inform at ion, towns, and 
worVs of art, but also an imprnvpd bios]diprp, 
capabfp of fnritipr improNpmpnl 

The problem of the enitrxmment in its ra- 
licina] 5Pn<p is that of man, lii.s fiiinrp, and truly 
Irpp dexclopTnent on a world scale Tho uliole 
process of actions on nature must ho subordinate 
ed to man's interpsls and to tiie tasks of pre- 
serving and perfecting him 

fn addition lo this common criterion of op- 
timisation of the biosphere, tliero is also the role 
of the main methodological condition of tho 
harmonious de\elopmcnt of man’s activity. This 
condition is linked, as we remarked earlier, with 
the universality of the mechanism of change 
and development itself also iustificd for the in- 
terrelation of man and tho environment in tho 
period of the contemporary scientific and indus- 
trial revolution. 

The essence of that approach is the hierar- 
chical systematism of the inter-relation of man 
and the environment, hfan and nature must es- 
sentially be characterised at tho present high lev- 



«'l n{ Hr\rlopfnrnt of .■(‘ipnco nnd t«hni<ine »«• 
IIS lw(» op()i><ic’<l (till* inV««pht'rf is not* 

slioll in winch man is lorfitpd. but a certain slfO*' 
lure of Ilia nctivily), not aa (wo aiitomala plaf' 
•lie n game Uigetlier (m ibo concepfs of (be Ibr- 
ory of games), htjt as two elements of a sinil* 
siipcrsyifem And here the important thins 
not to b<’<|iicatli to the neit generation an inter- 
mediate siimmatrd result such os might di^fnii 
the dependence of man and nature and so inter- 
rupt the succession of human generations I® 
this ‘homosocinnatiirar system, the decisi'® 
controlling subsystem is man and his optimi''®? 
activity and his responsibility for the fate of tb' 
whole system. 

It is quite understandable that defects anrf 
even breakdowns in this ultracomplei syjt®® 
arc largely due to errors and miscalculations i® 
liiiman activity. Dut it would be simplifying 
things to treat these miscalculations Iheniselvc* 
in the spirit of the ‘principle of incompetence 
or ‘Peter pnnciple‘. In his introduction to 
Peter Principle Raymond Hull cited an ecampl^ 
of professional incompetence: 

Lately I read about the collapse of three 
giant cooling towers at a Bntish power- 
station: they... were not strong enough 
to withstand a good blow of wind. ' 

Such grossly primitive ignoring of the real con- 
ditions of nature of course by no means et- 
hausts the scientific essence of the problem o| 
the ‘man/natwre’ relationship in the decision of 
which science faces a number of general method- 
ical and concrete, specific difficulties. 


' Laurence J. Peter and Raymon IfulL Th* Ptt‘' 
PrtnelpU, Thlngt Aiieay, Co Wronr (Wm Mor* 

row A Co., New York. 1069), p. 0. 


2.3 SCJEMCE AND THE IMPOSSIBIE 


Stwnro !• ti{> ui’v* for 

inrrp.i«tn(; Uip ('di'rhwni'*^ <>( hmiinn actixity. 
\\iUmnt It tlic*!' ni'i'iirlnnihpx xmhiW cilher ro- 
matn Intent in irmiTiil nr nt fic^l hohIcI I)p <Iis- 
rmcred lix tniil ntni errnr. lint the jcionces con- 
tract experience «f fn't (li>\»ing life for ns Tlio 
nfca of t(u‘ lrnn«ninl.ilum of nloni'* winiiil fmxe 
Tvmnincd nnrenli'iciJ if jmtiJern srience bad not 
tmpJcnientiHt it 

In mldilion. in iireonbinre ixilh tile )nw of 
dialectical contrndrrtioti. ycience bx dr*clt»jinp 
ticw possibilities, nt ibe same lime introduces n 
factor of imiKissibiliix n« ixell into liumon nctix- 
ity In the p[iilos<i|itiirat «en!e tins impossibility 
cmerirra primanlj a» an uliribiile of objectivity 
That IS why renlit) exists outside man and in^ 
dependent of him. and man comes np flf;iiinsl the 
impossible in Ins irlalion wilh Ibe world In 
practice the imivissihle serves as an argument in 
favour of file object ixily of the world and con- 
firms the isolation of the siibjeclix'c and the 
objective As Lamm remarked; 

Man's will. Ins practice, itself blocks the 
attainment of Its end . in that it separates 
itself from cognition and does not re- 
cognise cxlornal actuality for ibal wliich 
truly IS (for ohjcctivo tnith) ' 

In order not lo come face to face against the 
'mpossible in already occurring acts, man has 
fn construct impossible connections in bis head 


looks) 
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ovpn J)rforp thry bocjin to be malerialiswi « 
practico 1 1 iiiaj r.njonnl nowlerj^e, «cieii« 
wbicli li.iH to separate the possible »nd the hn- 
possible heforofianrl in tleterminini? the JlraleSf 
■inci lacties of human activity. 

In order to analyse the mechanism of s«efl- 
Ufically based separation we have to clarify th< 
basic forms of imjmssibilrly. 

Tile first, most iinivers,al form is impossihih- 
ty by posliil.ite It is maTimally wide, does net 
follow from laws, but on the contrary serves 
the basis of laws. Such, for example, is the 
axiom of causality in the special theory of r*' 
lativity: namely the impossibility of inflneuria? 
the past. That form of impossibility is obviously 
incontestable: it cannot be got around in 
way in human activity. 

The second form is impossibility by laW- 
essence any law of nature confirming the aolheo' 
ticity or probability of some possibility _ r*® 
always be formulated in another way, as a jnil?' 
ment of impossibility. It is impossible, for ex- 
ample, because of the law of universal gravita- 
tion, for a body heavier than air to be hept pe^ 
manently in the air and not fall to the ground 
But a heavier-than-air flying m,ichine does not 
fall. The reason is obvious: it does not fall he- 
cause of a 'ruse* of reason, which employs va- 
rious laws and forces of nature for its own pur- 
poses. Afan has not got the physical forces W 
fly but he flics thanks to the strength of m* 
reason and the materialisation of ideas In 
course of the labour process 

An objective law is a boundary separating 
the possible from the impossililc. Rudolf Car* 
nap, analysing the explanatory function of a la*' 

In his polemic against Hans Dfle«ch'.s vilah'<l 
conceptions, jusily stressed that a law generally- 


ing empirical fads or moro particular laws Tor- 
mulaled earlier provides tlie answer to wJiy a 
given phenomenon is possible It wo do not rec- 
ognise that kind of explanation at the basis of 
laws, we fall into an iUumou of 'all possibility’ 
(Clearly, the extreme judgment ‘everything is 
possible in the world’ is equivalent [the meeting 
of extremes!] of the statement ‘nothing is im- 
possible in the woild’ ) 

At the same time laws are not final, once 
and for all dividing the possible from the im- 
possible, because our knowledge of laws is also 
changing and it is not excluded that the laws 
Iheroselves are mutable 

In that connection C.unap, in particular, re- 
marked" 

The actual world is a world that is con- 
stantly changing Even the most fundamen- 
tal laws of physics may, for all we can be 
sure, vary slightly from century to centu- 
ry tVhat we believe to be a physical con- 
stant n ith a fixed value may be subject to 
vast cyclic changes that wo have not yet 
observed. ’ 

But even m abstracting the miitahility of ob- 
jective laws it is necessary to foresee the pos- 
sible mobility of the laws of science understood 
as a historical process of the deepening of 
knowledge and having a factor of relativity in 
the demarcation of (he possible and the impos- 
sible That relalixilv is manifested even more 
obviously in practice Yesterday it was impos- 
sible to transmit a two dimen«ional picture oxer 
a distance, hut todax when xxe liaxe studied 


' Ttndolf Cjra.ip Philvtephtesl FvundaUont «/ /'*#■ 
»!c« An tnIrodiirUon (o (He Philatopht) of Seltncr 
nlitfil by Marlin Gardner (tSniie nooks. New York 
p 10 



clectromajjnctic phenomena more fully and ihn- 
roughly, it has Itccomc p»;3sibie. Dy applying ihr 
laws discovered by science , man eslends ik* 
sphere iif the possible, thereby contracting thr 
area of the impossible The concrete law deliow 
impossibility as relative This relativity of 'im- 
possibility by laws', however, always includes 
an absolute element at each historical stage iji*^ 
does not cease to be absolute because of being 
mobile. 

Here we come to the third form of inipo«*i- 
bility, namely absolute impossibility. 

This form has a special class of laws, the 
laws of impossibility. The most important of 
them is the second law of thermo-d>namics, af- 
firming the inevitability of the degrndation of 
energy in a closed system. In the inler-relal'O'* 
of man and nature we cannot avoid the liniila- 
lioiis laid on man's activity by nature into ac- 
count. And whereas, earlier, stress was laid on 
the relativity and historically transient charac- 
ter of these limitations, it is more important in 
today's ecological situation to put the method'^ 
logical accent on the absolute factor contained 
in them 

necognition of this has always been a ley- 
point of the materialist nutlcKil in the figf'f 
against idealism and religion Keuerbach, h'C 
ev.iniple, stressed that The divine being i* 
nothing else than the nature of men set free from 
the limits of nature.' * 

In the man/naturc relationship men's aclivi- 
ly at any sufficiently high level of technical de- 
velopment you lile cannot in general he riMdisI 
of naliiral necessity At the s,»ni(i tmie. iiotnms 
• Lmlwlg Teucrbach Graiultlttn Pkilatophli^ 

4*r ryuW/M Jtr I’kllotaphni (MnsIcrOMB". 

I'rantfurl on Vljin. I'*'?!. P t'-t 
VA 




in llie epoch nf the scientific anil industrial re- 
volution. Whereas the limitations of this nefcs' 
sity used to emerge as nature's uDControlbhje 
elemental power, overwhelming weak roan, it is 
now associated nhovo nil with the fragility oj 
nature that unco-ordinaled technical power couM 
irreversibly disrupt, thereby wiping out the ma- 
terial foundation of the being of man hiroseli 
In addition, however dcv'cloped science aaa 
teclinology become, there will always be natu 
ral processes, some of which are not yet in er- 
neral understood at a given stage, and while 
the mechanism of others will be revealed hy 
science they will not jet be amenable to to*' 
trol 

In that connection let us consider the fourth 
form of impossibility, its cosmic aspect. 

This aspect is linked with the internal genet- 
ic unity of evolving nature. Allowing for th>’ 
unity IS a methodological condition of elTective 
organisation of man’s interaction with nature i® 
the epoch of the scientific and industrial revo- 
lution. 

The sources of a philosophical iinderstandine 
of the gonetic-monistic appniacli to the ’inaai 
nature’ system are contained in Mart and Cn- 
gels' thesis: 

We know only a single science, the science 
of history. One can look at history from 
two sides and divide it into the liislef)' 
of nature and the history of men Tim 
two sides are, however, inseparable; tin’ 
history of nature and the history of ro<-’" 
arc dependent on e.irli other so long *■* 
men exist. ' 

* Karl Wan and rredenVIt Fnitels The fierman 
Ideology Cotitetrd Workt, V'ol ft (Progrrsv Puhlish'm 
M.WOW. gnU). p. 2a 
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Tlic Rcnrlip iinuy nt ihu world in Umu 
.•upidenJcnlwl by its unit) in sp.w nt any stape 
In present refcsrels inM tin* bioipliere tin* 
cosmic nspofl i'* nrismg m ftmncctmn with tin* 
necessity to anal\si> ntul InWo into ncconnt Uu* 
cosmic eWert on tin* Ino'ipin're, whicli U is sliU 
ollen impo«sihlt' to <)» tod.iv henee tin* eos 
n)iefl»p<'rt <*f imfvi-siliitiii It is mT«»>sary, lie 
sides, U must be odded, (n remenibcr the inte- 
raction as well (erreslrt.if f.irtors run also, m 
turn, inlliienire cosnur prorehsi's (at least with- 
in inner fosmir spacei in Ihe hirm, tor exam- 
ple, of unforeseen terhnop'im eoiitnnnnation 
or the creation of arlttnisl ((*>eslial Irodies (let 
u* recall, for example, fhe attractno but n-ftited 
idea of the technonenic nature of Mors’ satel- 
lite > 

U IX this coniiectinn of the ccoloRic.il pnili- 
lem with the interpretation of ihc world as a 
single whole tlial gives the present relation of 
man and nafiiri* pmffHind jdiilosophical owmii- 
log The late lit V Kcldxsli. then President of 
the USSR Academv of Sciences, said at a ses 
Sion of its Presidium 

The problem of our approach to the c\ 
ploitation of nature and utilisation of 
what nature gives us must also be a siib- 
jeci for pbilo«i>ph)' and natural science 
and have a definite effect on the develop- 
ment of the natural sciences 

Attempts are being made at liie pre 
sent litno to restore the balance m the 
study of nature that was rather disturbed 
by the effect of tlie rapid pi ogress of phy 
sirs and several other sciences It is also 
a major problem for humanity These 
guest Kin.s must bo discussed not only on 
the purely scicnttlic level but also from 


tJi(? point of \i>w of Iheir consr<i«encPS 
for the lIe^elopment of society's affair* * 
The nchiexements of human EcniHa in ikr 
science aije Itave engenJered an illusion of the 
absolute omnipotence of knowledge. In actual 
fact one of (he real forces of science is its ta- 
pacit> to rid mankind of illusions of eiery kind, 
hy showing It (he existence of real impossibi- 
lities That al«o applie-! fairly to the ccolojtical 
pnihlem Whatever heights the scientific know- 
ledge regulating human activity attain.* objec- 
tive reality will nlwavs be primary in relation 
to it 

At any arbitrarily high stage of devrlop- 
ment of science and lechnologj men will not 
be able wbolly to avoid the effect of natural ne- 
cossit). and will not he able to leave it out of 
account A* Lenin said: 

The ‘objective world' "pursues its own 
coiir>e': and man's practice, confronted bv 
Ibis objective world, encminters ‘obstacle* 
in tlie realisation' of the Cnd, even ‘im- 
po«sibilit>' * 

noth the «rientificnlty substantiated the*is 
of the present transformation of science into » 
ilin-ct productive force of socittj and p<eiiih*- 
•■cienlific arguments nb<iul the omni{>olence of 
science equally need appropriate philosophical 
interpretation and evaluation 

If mind or *|iiril is made omni|vitent then 
rnatter i* wholly subordinated to mind That f* 
clearly im|.s>ssili|e in prnelice for the n’a*of> 
that any kind of vo|iinl,iri->tic action turn* 
againot man It is al-ai impossible thfsirelieally 
UraiiM* we Jijve no serious «cientiric arguments 
in favour of such an approach and cannot have 



Hic li'Aihric of I'Mtic !• n*alil\ 

inlff.n'U • iiln t «itli till 'ittijoi ( wilti 
mJiAl tli(* rt> ll (• 

»l«<» »l.o)h tiiil III 

|>r»fliri> tTifl'ii t lilt iKt t< ll 'HI'* o( nil iii 
fmitr viorfit nml ill ilo'' itiiniii'h vnnotl (iirci>« 

<1? n»lnrr 

If. for (‘\.»»|i)i wi III Ih) romiliiT 

jfara in iinili i^loiol'in; ilo nn < U.nii«iii •>l iiirtli 
<lil.ll.cn. flt 1)1 't I mil.' .in: iii)»i .1 umlc ic 
tintilc H'lMCi f.ii (111 c(i< linu llii III lint «<■ Vkiiiifif 
•lllf lie ,i Joni; « IV foiffi lu lOI^ .*lil<' In (ili'ioiif 
tlivtn ii« III ill Mill ll 1)1 lit Itloiin.illiln III 

remon* »cri k>illiil I'l JII"-! Mil' I nrthi)ii.'iki' nf 
H M«\ I'lTll in I’l I't I Liii r .il nnme nen nliicc 
•it •riciirc I. .<1 M l.piiini'ni vn- imaht •ititniri 
Uic mcAd* I'l })|‘<'ii 111 I irtliijiiiiki'ii hilt nl Pfic 
name linir new ii.<tiirHl forren wnnlif lie ilin- 
t«i\rrcil lli.il nvniilil .il».i 111' ‘•im|il\ in llic nplicrc 
of •Cicnlifir knciW li'ifRi' Inn >-1111 inilnnfc l(n> 
«f {ir.irlii.il .It Ill'll 

Wo nri' 1)1 ■cumin a rniiMiiritl in tlio •p.irc 
ai;c itint ottfiiti.'ilU Mil l..irll) in imt *opnrii)r<) 
fmm till' tiiritiiiiiifins iviii-ni 'iii<( i-i ni>l it liinlc 
Itir liifiii.iii nrtiv lit J'lic r.irlfi in 
linVed not ntiU uilti nii iinil<'rri".triiil np.tro bill 
■It general tvilli llii' I in\i'P*i' ^hrri '• tmns arc 
lw>» iioini; in.idi'. for inslnnrc. .ifnnit « fink i>o- 
Incon oartbtiiMk* • «ii<l firnci 'H o* (nkint; place 
in the Sun ll roan i'm’Ii I urn out lliat a rndiritl 
tneonn ai;,nn«l conin.irv tliruniboxis, for exam- 
ple, «inild be III jiroxcnt tiiacnotic aUirms on tfio 
Sun or la find xiojo kind of defence ai^smal 
Ibera In general, people are becuminj; more 
and more convinced ihiil Karl It's m.iater is Ihe 
Son. 

In short, mjn'.s sciendhc and technical pot«^* 
ef cannot be iindcrstmjd uii ibo plane ot«* 
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•ion nJ hi< wlifi jh« pn*A>c*- 

n.»nr.i* In ih,. rfmlT’M o( ih.' m^nK-nl ofif 

in f.iM, |,„*M,pr «.|| I min’t Ki''f 

-fli.m wilt) M. It laf.^ 

^■tiirti> nf lirn**, wfiiniy. Jirmtnp^ 

*n.i ».»pn inlf, ,t4 (flin 

Ilf rno*) Wt* it ift, tn.wnvcr, from **>♦ 

Inlititivp iiiiiiiiipttiii) Iti.il ru-w iiil(lili<>n.il 
»ill H)i4ln ilriii* tlio piTH-i'ii inn» thf thJnnrl •’f 
It rprtiiin fitiniiiinKitunpn 

rtip bnur lit lorn of hitm.tn artifity can t' 
formulabnl ni follows; sltfimij^h lime Is in*' 
wrstble, pdcfi neff.itlvr nininpieDre of oor *£• 
lions mny netortlieli'K b*> compenssleit Aod *® 
tlidl st'nn* iJip prori'iliirr of optimisition is ^ 
versible. - C*, + A, > 0. ' Thai formula r«-or<I« 
that the noi;a[ite conaotjurnce of aome 
( — may ho l>ruiii>ht to tom or cten to * 
positive effect by the addition of another art 
(Aj). There is, of course, a moment of reversi- 
bility in the ‘man/nniriro' inter-relation aed 
*ill bo successfully employ ed by men in the f®' 
turo, too (rcaturnlion of forests, lakes, and so® 
after the mining of minerals, etc.). Bui It wul 
readily be seen that the additional organisinf 
activity calls each time for nn ever greater e*' 
pendiliiro of extra energy. 

On this wjiole, therefore, reversibility in the 
‘man/noliiro’ relation is of course relative, and 
anbordinatu to tliu irreversibility prevailing i® 
objective processes. Thai is mnnifesled primarily 
in the expondilure of energy on supplementary 
liarinonising activity constmuly increasing in the 


The foriimlu has iht> following form; the nrgaltve 
consequences of tho first acl (C^,) plus a .«ee«od »« 
(All U greater Ihaa, or equal to. aero. 



■ourse of irrDVrrsiblt' lime. Tlic energy price of 
jniioing or compens^iling the lisnn of each slop 
of afli'cling the environment is rising in ono di- 
reclion, bm (Ins umdireclionalily does not iil all 
call in question tho fiossibility (with (he appro- 
priate social conditions, a sufticiency of convert- 
ible energy, and a steady extension of informa- 
tion) of free, progressive dex'elojimenl of human 
being. 



to ili(* pnviftmmi’nt calW 

Uan«i|ifin „„ nncntir t)fpf« of 
Tlip »rrf)n.| ourorrio rnn«Kt< jn (ho p^M-Jo-opO- 
nii«lif ntMtmpfmn ifim ro«onrfp «<! •*■ 

'iiniliti\o (iro nnlimltcW. fo •* 

(nAtiiro) mil ultimsfrly roach pqnilibnam 
an> f,r lorhni^iio. Thoap erlffcw? 

Pro prp^pnloi] hr re jn piarrsoralcfl form fO •* 
lo hrinif out mnrr sharply the need U> swk 
optimum in thr il>namira of thr ‘rnan^mtoK 
a>«toiii Thu ronrrptirin of oplimi?atioD baa * 
profoiiiid iji.ilrctieal fmindalion in the oppo^ 
tion of the conrepta of nature end man; the pf®^ 
Ion) IS not to remove this vital controdietkm ah- 
soliitrly but 10 realHe (he mfist rational ('^ *11; 
timiim) rclati>p unity of the concepla in 
concrete case. 

Optimisation as social man’s activity in 
ditions of natural limitations by no means s'?" 
tiifies^ men’s retreat under the exiemal enviicJ^ 
ment's onslaughts Roiisseaii once wrote that 
although 

God’s power needs no method to shortea 
his work, it is worthy of his wisdom t® 
prefer the simplest ways so that there »m 
be as little useless in the means as in the 
results.’ 

The ways of optimising the biosphere, 
those of optimum co-ordination of its Ihinkioff 
and unthinking components, are far from simpi® 
In order to work them out and realise them 
have abo\ o all to turn to the methodology oI 
timising the biosphere under the scientific a®* 
industrial revolution. 


' Jean Jacques Rousseau. /a/U ea 7a noaceTte 
f'erps. Ubraires-EdileuM. 





,t » inKi* fire ifiniMinj on tin* *ffn< f" 
»>>l. f fviHv f«( minlmi«(* tin* li^rm lifio? •J'’* 
ht nitiin*. tl !■* npfp-««irv to r<'*<trtirfitr«» 

Itv lor Hitifh rronnmk nr«* foqttiff*! tJta 

V u» mmIv ».bt.ifnc.| f,v ri'fltirin? (,mi} i!» ** 
► tun fiintplolfly ^topfiinj) Iho itnni 
tfu* i«\i‘rri>rniii(r of llip crnlogiral W 

iSi* nnll|N*ilt* of ifif* nrm^ ram It 1^ n very 
Ixil which RiJinkinfl mmt not delay t*cs 

liiii; ‘I'ho prc'ont'day ccolotfical »iliialion i 
coiithcllltit; m lo rcroj{ni«*' morn rfoickly *" 
whoii* rtciitcncs^ nnd vital importance of oplinn^ 
Inif Iho hio^pherc* 

‘I’Ih* fif^t jtop m opttmi'tnt: I" reali?e ih' 

4<\lrrnii* nciitcne«<i of iho ecological problem 
'I lil^ realisation ia now ncqnirini; the form of 
CcntiiKical consciotuncis (hat i^ havintf considff 
nlili* inJliicnct' on modern man’s outlook, f®' 
whom It is vitally necessary to achieve eqwil*^ 
rtiim of his activity with the objective laws o 
the biosphere. IlecoKnition nf the ecological pmb 
lemntic and of the multilevel character of sciee 
tlfic theories must mature into the appeannet 
of ethical constructions, and a special ecologif*' 
morality must be formulated now, in our genera- 
tion. For solution of the ecological problem is<’^' 
gnnically linked with the vital interests not only 
of modem man but also of the mankind’s future 
In this connection we would recall Plekha- 
nov’s statement that 

mankind’s moral development follows clos^ 
ly in the footsteps of economic necessi- 
ty, precisely adapting itself to society s 
actual needs In this sense, it can a“" 
should be said that interest ts the foiinu*' 
lion of morality * 

' Georgi riekhanov. Selecltd Phllatopkical 
Vol. 2 (Progress Publishers, Stoscow, 1976), p. 


i«. of rtdirsp. <inly « moment of 
the tntnimisint; of sdtent* flttthnfj'otfenic effects 
on the en<«ronm<‘t)t f ho <'»Sftict* of tho pn*- 
fws IS itsoff ti.irticiil/irf) (irHCtii'nl. reijtiirinK n 
feslntctiinnu of tfidiiilrj oo non criteria TJte 
basis for this r<’»lriicturine must be the princi- 
ple of the bio'pheric minimax. le the achfevin;; 
of the madiiHim eflecl uitli a i}ir(»ct linh fnmi 
nature to industry ami a tninunum feedback from 
industry to nature AIIohidr for feedback in the 
‘inrfusiry/naiure' si stem lines this system fea- 
tures of cyclic nduHlabilUy, which (a** ive know) 
lends n system optimum dynamic stability A 
mclbodolodicalli interest inti \ an ant of this op- 
Umiswl RCtnrty, allow ing lor IwtU the direct c©w- 
neclion and fepdlinck in the 'industry/naluro' 
system will be non perturbing aclisily' expres- 
sed, tn particular, in a special technological pro- 
cedure like ‘industrial neo-gathering’ (which we 
shall go into in more detail below ) . The general 
strategy of technological deielopment needs to 
he oriented on csaenUally new criteria. 

3 The enferrott of the biosp/iertc compoti- 
bifilil o/ technical development Technical dcvel 
opnaent cannot as old altering Iho natnral com- 
ponent or spiirrc of iCality accessible to man 


That IS an axiom It follows from this axiom, 
however, that neither tho ultra pessimistic extreme 
(suppress technical development!) nor the 
supcroptimistic one (in the final analysis, nature, 
will withstand any onslanglit of technical de- 
telopnient’) is legidmale "The way out consists 
in scientifically subsiantiating some nitioiial 
compromise between loclmique and nature (lO 
rejecting something in technique and rejecting 
something in nature) and optimally combining 
them (and not blindly seeking ih® compromise 
by tnai and error) To do that, it is neces? 


m 



of course to modify technical development 
the standpoint of the criterion of its biospheric 
compatibility. 

As regards this development on the basis of 
methodological discussions, which alters the very 
style of thinking in science, the following sign*' 
ficant comment of Hegel’s is apt. 

‘Such rubbish,’ it is said, ‘as we consider 
w-hen in our study we see philosophem 
dispute and argue, and settle things this 
way and that at will, are verbal abstrac- 
tions only.’ No, no; they are the deeds oI 
the world-spint, gentlemen, and therefore 
of fate.' 

We do not, of course, accept the 'worlJ-sp*' 
rit’ onto which Hegel would lay responsibihiy 
for man’s fate. In the twentieth century we oo^ 
selves decide the acts of our fate without * 
‘world-spirit’. The fate of the ecological sitnation 
largely hangs on how strongly the ecologie* 
component is rooted in the philosophical pheno- 
menon designated as ‘style of thinking’. An eco- 
logical stylo of thinking is a style of activity o' 
the subject with limitations stemming from the 
object, a style of rational compromise between 
technical development and the onvironraent. These 
two elements (technical action with biosph^ 
ic limitations and a compromise of human tech- 
nological activities and the biosphere) olso de- 
fine the conception of optimisation as tho meth- 
odological instniment for dealing with the ev®" 
logical problem. 

The enterioB of this compromise has to h*-' 
comprehensive hut it is not easy to develop ••• 


•aw. K IUjmL Utiut*, on M» tlUlory of Z**' 
lotopiy Trins|jt<>it by F. S. lUtiUna anil IraotP* 
II M/inc.n >1,1 2 (tl,)iiltcJ(<^ A Kagal Paul. 
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'tiili'it (rifir<lirnfp f Iff**, 

(n 1(4 wi*ilcf)044 h inM?aritr 

fi» ro tpi ^ritr i| |i«iwrr, ur>-i*tn/ lii** *"• 

nTil'ro’'"' wttti r(,n«i.rT.Hl.in of ihr 
ri'lifUo ffcfotminafy 

A ft„|i,f,.f,. f.„ ,hj4 *p,,knr«V 

lio tho^ |||•v«to[rrr)R^t nrxf 4pri>a<i of a 'scM» *[ 
niftir*'. (ho )nru[r,»((<in of a 4 ynlfi(‘ttc sen*** ** 
m.-ni fonirFtiiiiHy in (Noir rrl.ilion^ wilh oaf"”'- 
M Rionil riin<lpirina(j.Fn of any ktnii of rapac'? 
»<• .. f.irrt. of rt.{.hrry ..f man amJ lti» 

Prof, .44, on,, I r|j4fjo4 hyi:lpnr4L4-p^»- 

4imt4L4 iintj pfiy4,f,4[,4 ■oplimi4t4'— C3RR«f f* 

folorntpil On tlio rontrary, phyaics will ha'^" 
ifpci4ivr n>lp in rral pr<ii(ramme4 of oplitoia'O^ 
fiio bio^pfit'rc, bill not physics os the? scicnco of 
inaninmie nature, but ,1 kind of grnerahaed pb/' 
sica unitinif the theory of the animate and ibe 
tbi-ory of tho inanimate. 

TAe en tenon of ion/; term stablliltf of 
impacl on the biosphere Allowing for the 
back or reverse link of anthropogenic influence 
on nature supersaturates the whole ‘lechni<I«e/ 
nature’ system with connections; the specu' 
complexity is not in allowing for these links te 
space but in analysing their development in time- 
The chain reaction (largely uncontrolled, alas) 
of multilevel technogenic connections gives ns® 
to the most unexpected remote consequences m 
the biosphere. In materialist doctrine man 
faces^ an objective world in his practical 
activity, depends on it, and determines his acliv* 
ity by it. 

In Stendhal's Journal wo find an instructive 
argument os regards the problem of the biospb®^* 
e wrote: 
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tual ll>«l »»*'> 
rli»rncl>'r | |ia\c fH‘\rr mo<l« 

, ‘r K 

"'Si^sr'”" ''d° C 

; !:r:r.'u;3. »».»» ■« 

m/naiun: j naan's reason consists. 

»C Who*. tpg ol Uieir results (prod* 

d of ‘ wcuvo course ol things governed 

IS) til the object 

the “'***‘^ ,1, u ,s necessary to employ 

k™»lrf8. ol n.VoT.'. 1..S .» 

r.jrS»Vod“.n' «.ci, d..».iuii,. 1.™ ol 

xprcssion consequences of scientific 

de-loP«'™^ 

iwrequisile. In order to op^c liupian -'c 
IWitv «e need adequate ^vriopmeat both o 
Scientific knoiv ledge s roar translormmg fore 
'and ol capacity to for^t the consequences o 
not yet completed cDefcfs on the biosphere. 

"T Tlx r»»r«aJ. VoL 2. Piiji,.’4qsi nn 


tion nnti Ipclinojjpnir pollntion of t!j« 
fncnl. It II not fortinfotn tli.it with the eseT^ 
crisii in ihf* \Vo<t thn motor car is I>eyinni3|W 
he (li'pl.icoil by the (more biospheric eom?*^ 

hlo) bicycle Under capitalism, bo wcTcr,lhuBii' 

ler IS iJiHiciilt to solve in a systems way. 

In stress ini' the ad van tastes of socialisni o 
capitalism m dealini: with the •indn'try/Datatr 
problem, UnsteN remarked in Jnli-/ydArin? 
'only a society winch makes it possible for ' 
productive forces U> dovetail harmonioosly ^ 
each other on the basis of one single vast 
can rationally dislrihute industry in the cn^ 
rontnent so that 'the present poisoning 
air, water and land can be pul an end to- , 
Community of aims in itself does not, 
course, mean some pre-established harmony P* ^ 
anteed a priori by socialism in its reiatjoa- 
with nature. The possibility of eliminatiog poo^ 
tion can only be made actual under *‘’**®*^. 
through practical measures. As Lenin , 

The activity of the end is not direc^ 
against itself . . . but aims, by destroyin? ^ 
finite (sides, features, phenomena) of t^ 
external world, at giving itself reality 
the form of external actuality.^ . 

6. The principle of the unity of prodaeti ^ 
and compensatory octimtif. Man’s nature-lra“a^ 
forming activity cannot help giving lise to on 
expected products. The moment of the dispar^y 
of productive activity in Us direct and side « 
fects, both predicted and unforeseen, calu * 
constant regulative, compensatory action, has 
on study of the products of the anthropogc# 


' Frederick Engels. Anil DaMng (Proerrss PuW»b 
s, Moscow, 1377), pp. 351-52. 

* V. I. Lenin. Op. til , p. 213. 



tfipcl on iht? liiospln’tt* Tin' ol nctUUy 

into proituftiNc nini fi>miH'n«nti>r> , ilu' tlovolop- 
monl ol « 'Ino^uln ru roniiH'n'<atiitn manKtri*. 
and ronslant conerm to imrr<"»' tlio productiv- 
ity ot tins nrhvity an? on imiMrlant nirlhodo- 
logical conilitmn (or oplinu'ing Uu> biosplicrc 
H>c sphiimi; ol nciivily lioppt'ns, of course, only 
in form. n<« rveont-* conti'ot, ttie compensatory 
action IS not scp.ir.itcd troin (iic prodticmg one— 
they merRo ,iiid are intdTonm'cteil (ompeiisat' 
inR activity mil I oNo not, m the long run. bo 
dilTcrontuted os » sjiccial tvpo of activity but 
Will be n form of a tiivcrsily of optimisod, hnr- 
maaiscd, iiitcgcHtcd .cclmt) Hciiiiiring the fea- 
tures, tn conibination nilh nature, of a ‘self- 
isolated slate', I e of endless, stable, C3'cl)c re- 
corrence There are already plants in operation 
that, for e\ ample, produce soil on llie sites of 
»otlcd-oiil ijuarrics and opencast mines. 

A.n important and ever greater mass form of 
compensative work in the age of the scientific 
and industrial revolution is control activity that 
IS oulviardly expressed in the form, as it were, 
ot inactivity While everything goes right man 
follows bm without outward exertion, seeming 
‘inaction' (at tfie same time, of course, ready 
to act, 1 e in a tense state, consciiucnUy, asso- 
ciated with expenditure of physical and mental 
forces) In the long run, when the producing 
of mass batched consumer goods on ever great- 
er scale is transferred to automatic machines, 
work in ihe sphere of compensating production 
will be more creative and more skilled, involv- 
ing more people, and calling tor increasing out- 
lays In subseciueat, still higher stages of the 
development of machine civilisation, of course, 
even compensating activity will bo automated. 
In any case, however, it is compensating activii 
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ttoii, (mt How if,\„ „l IJIJH 

two jotlvity I,,, lirrt>m,i il m r‘‘ 

f« Kiof.* «n,l iiinrr itt f n .• Ui 


r»n now or .1 <,t V.I.- Ilf 

«} writ) r. tilljl «» <111 

ff.i’ Di»*tt«Nliil<n»j- uptirim'iif t^^ 

Splirfp, nrillili-^ot «n<- U * 

ttrujii (hxirctical (’ro^r<iniiiii> ol .tftioii'" f''f * 

Itrjcticjl nay uiit <jf iJo. ]!ri^rnt<Iiy i-tiiloi''** 
titiiatuxi iinrl for lU rfi*pa ni 

in ufilor lo cn-iti- .1 fajcjura!)!.- « 

Situ itiuii for ihu atirrc fi<>vi li>{<nH>r.t *>i 

Ctfty, it n ni'ci«s.iry to crratH a nfw 
coroiMliblo tyjxi of imhistry as »c!l as U> i«- 
pro\o social relations The iranailion to it has so 
nuny planes (it, in turn, re<iuiivs a funJjnifala| 
restnicturinR of research us neil, from appl*'^ 
to basic), that we are faced essentially with » 
new technological re\oInlion as the real mecha- 
nisin for optimising the bkHpliere 

' &rl M«i. Ca^liaf, VoL 1 Tr»n«IatcJ by S 

Ameling (I’rogTos^ Piiblishirs, Mosfo*, 
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3.2, IHE METHODOLOGICAL PREMISES 
OF THE ECOLOGICAL 
AND technological REVOLUTION 


Ffi<*nrp tlinl allo^v fur 11 «> con«pmionco<» rrf 
in.^n’s twlnwr,'*! ift(<'rftT*‘nu’ wilfi H.itHrt' »ill 
bp tbp b.iM« nt n npw liiiwjiliprp compatible tccli- 
noloR) Tlio rtinlcclir.il niclliiMlology of tliia sci- 
pnpp \Mfl iiattiraffv, nt tbe «nme limp, bo the 
Ibporrljraf ba'i* i>f llip li'rlinulmfirnl rp>ohilion 
lb.at ’Hill bi- iuM'ili'il •JO to hquulnle crisis 
trends in tlip loosplipri' LtLe uny rptolntion (in 
con{r.i<!t Id .s molt) tlic tccImoIoRical revolti- 
lion will iiirliidp .111 psspmi.il momml of con 
«rioiistH-.s It 1-. iu'c»"'S.irv to control it in n 
planned, ••t.icp b> ••(am’ niaimer. For lecbnmup 
is a sysicii) at bolli eiiila— from man, ond 

from nature It* intermcdiali? position provides 
It wilIi tlie I'cissiliititN of bom!; botil a means of 
brinjftnjj man and miliire closer together and « 
field of hopeless conflict he In ecu them. 

In our Me\^ (lie rcological conflict situation 
(aling shape cannol he overcome thraiigb plan' 
ned, gradual growth of the elements of Misting 
lechnologv Mhat is needed 13 a qualitative leap 
transforming tiie \rrv metliodological principlea 
of past and present technological development. 
The need for a technological revolution in order 
to deal with the ecological problem is dictated 
both hy the scaly and tlie character of modern 
technical dovelopnit nt (anti-nature and aggrea- 
shc in relation to tiic biosphere) 

When men iransformcd stone and wood by 
labour the scale of tlicir activity was not great, 
and furtbeimore bad u nature like character 
'1 bines .ire diflereni now. An essential fea- 
ture of the present-day scientific and indnstr 
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.» <, wtr '»t(S «’"• I 

OMt tt,, ,, to «*•• 

?'"r >r inn'tn-r tx tji«. pr)iiti|Cti<i»s pr"** ' 

>« -vodir.r (.«' •t'' I el’** f'*’ 

{!•'«'« .*nti «i|,| ,n,( ’iirrri iriMfrl' fi tf-lf" (< 

hi'ir's; *ei»ri'l, ii(p'r*'.| in leif 

F iiri( -rtitofi’ (tin ,irt4 <»f liiifrun ■ 

lirrcifnin^ jrt mttrnmrn’il r*p’^ 

»nil [KJiM'r wirli nil’iftl priv*-**'* ^ 

'•'•liK'nIly jtttn n fir^iiinny !*ip IfrSnical W®- 

ie> ei. .itirr (h» rn%irnnm.‘ne r.-KfienJly-tn rbit 
thf ifirfrtKin nf rivi“r< nnif Ji*! (iirr'oe*, 

Tlirrr aiP twn ri»'vsf moTTirnf* in ifli’r 
miiMrry <>f nil rcuinrn uf i{ii> pbntt 
nfjy««.7l (tcfiUn) .inif .idimnns nf tfio Iffbo" 
tit altpntii; llif hiospliffp in 
relatiXfJv rapnlty, ami tboy corwHitute « (T?'’’ 
tcnJonry ti> t)ni^ph*Tiii<‘ icienre anil icchw’y 
nio^phcris.ilion in iLtplf m 3 very prent teew 
cal acliicvcmpnt, tut ns such it is neutral in t 
human sf^nse* 1 it may be open ef|ually f 
Rood and for evil 

The biosphere, of course, functions primal 
ly as a systeni of two inlcractiziR paramcl*' 
the biouenic and the nbioRenic. After ' 

years of joint dcvelopnient these parameters na’ 
attained a hiRh decree of mutual correlatio_ 
The sphere of production or, as Khilmi puts ' 
the technosphere, used to play a relatively u 
sigoincant disturbing role in the biosphere 
processes. 

But now things are different. The growth £ 
the scale of production by leaps and bounds, 
the urban processes accompanying if. have ie 
to the formation of a third parameter of the hie 
sphere, alongside the biogenic and abiogenn 
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«hkh mas' bo cnllfd the “anfibioffcntc’ paramo- 
Jor, 1.0. one dl<ajtPotts for tho liioloRica! §} stems 
of oor plsncU' 

The prodtirla of orbanisalion like nspball 
('asphall eniiisalion'), tho product of tho work- 
ing ol various kinds of lochnical installation 
(carbon monoxide), and various artificial 
chemical compounds (especially ciacromolecular 
ones) are becoming the most important elements 
ol this antibiogenic parameter. Their harmful 
impact on man and everything living is obvi- 
ous It is 0 matter, essentially, here, of tlio chem- 
ical aspect of the conflict between technique 
and the biosphere 1 1 is quite necessary to avoid 
the ncgati'c consequences of technique, which 
are disturbing the cherni«m of tho biosphere, or 
to reduce them to the minimum 

People often tri lo explain the chemical as- 
pect of the conflict between technology and the 
biosphere simply by the unsatisfactory level ol 
development of contemporary tcclmiquc. The 
next level, they say, will eliminate tlio conflict. 
The reliance on aiUomalism in optimising the 
JufiqnKw jyytwnUvVid wiiAb AhaS Af 

seems to me, could foster irresponsible illusions 
about problems of the biosphere being allegedly 
solvable without special efforts and being sclf- 
eliminatiog 

Today this conception of the solution of the 
conflict between tecbniqiie and the biosphere is 
called the level concept According to this ap- 
proach the anlibiogenic nature (in the chemical 


* Ttn Mogenia parameter fa animate matter, the 
abicgeaic parameter Inanimate matter, which serves 
as the Momtion lor the existence of animate systems; 
the anUbiogenit parameter is pollution ol the bio- 
sphere. 


135 



>'f '•'“fMtfl nf ' 

tfMrn trv,-n <>. fix' rr<xl> nf fhl» f'"!’* 

• >r r(if> fj-rlini. i| prr>/'i'*<* fhn cnnfli^r* nf (*>* 
.•.•.f,n. „n.. •,H N„ „vnfr,.m.< (in.f It Wtll 
nitlixr fpi itiifM' W*«fn< a« fif 
•loo n»iit4 .»f rti *.|tmfn'»(n (Itrm 

.>r (Ini pnlnt (if »irw nftrn «™*’V 
ffl.> t«i^-.pfii[ilv „f fitiifdiM.j I tiler (ind filler 
net< llif III j fi rhimney pile nnfnenoft*^ t’l** 
er tlie rl) itTiney n I |(•sf^(|| (fip ptirpr t^'‘ 
ritn-y, a I llitni (fi iitniiiapliprir jmliittiirn *>II If*^* 
(lit the nhdle nr nf jfdlnif iiver frntn I'ntrn*' 
rtiinhtiaiiiin enifrtKia tn rlrrlrir rnnfor* ir* 
rnrntilKiiia (ih,, elertriininhile pliponmennn"). 

rftp IpM'I rnnrepdriri «if (erhnifnl pr>!jr^* 
itienlinneii in 4pit(> nf rert.iin 

metita, la hardly aiiil.ihle t(» nih^tanlwli* •’P’** 
mia.'ilKm Ilf ilip hiiHpherii rirthodoInifiMHy- 
a rert.iin piano thia npprn.irh ran oi'n If'"* 
r<inypr)iie;iroy liarinfiit fur tho hioaphoro. Ue tj" 
My. fnr ptainplo. that it la nnt prcM'iI that tli<* 
oloclrnniaicnotie w.ivoa from oloctmmobilM P*" 
be eaaily rcroonod tn render them harmlr?* 1'’'' 
townsmen. 

While we still have n sufficient (luantity of 
energy we can manoeuvre in the field of tMO" 
nological possihilities. For there is no absowto 
energy crisis yet on the Earth. FiirthermorO' 
scientific and technical ndiancc hoIdsontaprM^ 
Ise of nn abundance of energy resources. Tn® 
increment of pro\ed fuel resoinres, for evaoipl®* 
(not counting nuclear 'fuel’) has overtaten ibc 
growth in etpendilure of energy m recent yo*^’ 
and even the very rapid growth of population Jj* 
ccrt.iin countries. Yet, however, there is 
more .and more often about damped technic®* 
and economic curves 
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oxycpii. of nhirlt M now bo^inDin? to ^ 

n Iftfk pvf*r>'»hprf* witfinitt Ihal. fw'CTUf 

rrtff.ll srilvi'vnrtN havo rroolffl <1 Jppriil in'f®-*' 
Irj’ in llin •‘"'A tfir* brifjiiftlJnir of motor 
to cli.iruf ()l,i»t ftirnarpi fn rrfpnl jr?sr«, fc®*' 
P'Pf. flirt indiiitry Imi brsTtin (o diwppe^r fc®- 
r.iii»rt it prnvrtfl iinprnfiLiblc rtxtra roltocfion.® 
icrap prrurtfj Mfinrtfrti«ary. nhilrt flip m'xintoi® 
of nirl mrttal bfifan to urrtw rapidly; and 
to do wifli flipRi now nobody knows. That rf 
ample IS not ifio only one in today's 
world, iinfortiinatrtly 

The .srtcond prohlprn is no less complical®^ 
ll is ronnrtctcd with the chani;o in tho biospift®' 
parameters Scientists in many connlries 
having to de.il. today, with the problem, for iir 
stance, of where to dispose of the heat that i‘ 
beint; ejected into the atmosphere. The prohleo 
did not use to arise because the energy 
comparatively small and the surplus heat was 
dissipated in the lower layers of the atmosphere 
without complication But now the situation is 
beginning to change. 

The problem of surplus heat is being c®®' 
plicated by the fact that a shortage of osygen 
arising in cities. The relatively pure air Deeded 
for breathing is becoming less and less, with the 
result that there is less and less vegetation on 
our planet, especially in cities The eshansts of 
technique yield much carbon dioride, the atm^ 
sphere is becoming ‘cloudy’, and the Earth is 
being rapidly heated by that. It is also suggested 
that this heating is associated witli certain nu* 
clear processes in the centre of the Earth. An 
additional and very considerable contribution to 
this he.iling up is also being made by our scien- 
tific and industrial reiolution. None of these mo- 

^ are indiHerent for the Earth's biosphere, 
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bofnuse Utc conUn\ieil l»t*nllng cowld \cnd to llio 
inching of irp, unif licavy floodlnc. tbosubrorrff* 
cncc <if oprtflin orras of fond, ond n raising of 
tiw* «pa IrNcI, ^tucii It iiaa born calcolfttwl could 
nso b\ Ob lur'lro'i »ri<i lead to disasicr. 

All tlial prpscnia mitrikuitl ■'niUi serious prob- 
Irms of mainiaininc tlio pornmetm of the bio* 
sphere needed for life 

T'ao components needed for liiitnnn life ore 
directly tlireaiened in onr day. namely nir and 
«»ter. Abuse all water PeeminRly semilftnlastic 
proplierie* nere somMimes made Ibal already in 
the late f^70<. water wniild hcRin to be rationed in 
indnstnnilv rfeveinped capitalist countries, Tho 
same can also be beard about clean air In in- 
dustrial cities where there are many motor cars 
and a correspond! nglv too hiRh level of erbausl 
Rases a special term 'doormen’s anaemia’ is in 
osc for the oxypen lutntrer of persons living or 
WTOcking on the ground door of buildings On 
polluted mam thoroughlsres air fit to breathe 
olten only begins nl the second floor up; lower 
down it is still so poisoned as to lead to lament- 
able consequences 

There is no doubt that fauna are in a very 
grave situation on Earth. It is sometimes said 
that man will ultimately be living in an envi- 
ronment in which only domestic animals sur- 
vive It IS quite plain that river and marina fau- 
na are already in n quite complicated situation, 
fish cannot be caught in many parts of tho ocean 
because the level of radioactivity is sometimes 
too high, while they are dying in other areas 
because of technical wastes 

A kind of turning of acieniific and technical 
progress into a calamity is taking place The 
more clothes, television sets, and motor cars 
there are, the worse man’s biospheric needs con.— 
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ncclctl uilli Jlic ncerj to livo in an appropnVf 
environment are iieintf met. 

Industry 13 bein^ improved and perfected, >' 
we know, Iftrou^li toclinical progress, and ab* 
agriculture in which a ‘green revolution' has oc- 
ciirred In some developed countries one person 
employed in agriculture can feed a score or moi 
of townsmen not simply because of mcrhani'i 
tion but so because the mam means of prodot 
tion in agriculture, the soil, is being intea'ivel 
dressed with chemicals of all sorts, and pe'W « 
farm plants are being exterminated by spocw 
chemical preparations. 

There was a real rexolulionary turn in ll>' 
field in the post-war period after the inventim 
of DDT. This disco\er> was exen awarded • 
Nobel prize. But actixe iinixers.il use of DDT lw 
to grax'c consetiuences. fts use has had to 
banned eveiywlierc because it not only proved 
to bo destructive of harmful insects but also turn- 
ed out to be o.xlrcmely dangerous for man (liC" 
cause of its capacity to accuinulato in plants tb** 
people cat). 

Similar phenomena iiave been observed e'CH 
in industrj'. Progress in machine production 
traditionaliy connected with breaking down tb' 
production process into separate operations, * 
•Iiiantisalion of technology. With it tlicre w^s 
an unavoidable loss of matter and energy dau' 
geroiis for the biosphere fpolhition) in the pas- 
sage from one technological block to another. 

'I be transition to a conti noons, closed tecb- 
nological cycle evidently constitutes the princi- 
pal content of the technological revolution (*eon- 
limialisalion’ of production) that is iMUOg wr- 
ried out to resolve the ecolog.cnl prrddeni. 
rexfdiiHon in (erhnology corn .siwmds, of course, 

•> Ibe trends of the cliango in the very Style of 
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luKical ills, if Mill' III < " 
iictiun IS iniimssilili ' 

llie second law of tliunnoil' 

U would nu-.iii .ili'-iilii'i |‘■''' ‘ • 
from nature, wliuli woum' ' 
of Ubowt as lliv lurm.ii'i II' '■ 
man and nature laliereiil m 
gress 

From a more general 
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-tXftlon dMlvrry in irlnnllfirr wtl», 

fr.tilT ••'•nif ,\(ty "3 K- >• 

«i<>n« 111 lint »t It* ‘ip.nt a** ^ci* n i in r'l"'. 
mnnt Ilf il.n tiftli,*.! ,Wy Ilf |i »f-on.- •'i 
m.nnitrifn 

rfir*"" iiti"iti*irir ilirnrtion* enrj be d ■tticj';.''' ** 
in Ilin cnn.-rtl nintl i*.|ri|.>t'y ot hirmn-^? 
«J.n mum. I nr*, .vt.-rii , 

111.. Iir..i h(„. .. Dm r,r Di.. m.i.lb^«l’'f‘'« " 
i»<»Utir)n Ji .Miunioi Dm jinxlnrtmn m 3 
frnm iiilitr.. I.y intM.liinm* 
c-il cycl*.i ui[.i Di*. vinniM Il.-Lh of pw.lutl'J'’' 
activity, so sa vinit nattiro from Ibo harmful 
of production I 'or oiamplp, thf qursWa ^ 
now posed, in dealini: with iho complicatcif 
lems of tlio water balnnco, not simply tjf b'Ji"' 
Ini: puririCJtiiin plant to clean efr.iient but 
Rcncral of a technoluuy vmhoul efilnentJ. It** 
hoped that if it were so arrantrcd that mfr'T^ 
ses’ diluent were discharged onto sewag^ 
farms, and not into reservoirs, the planet's fit“- 
walcr would become cleaner I'olhitioD, bo«' 
ever, would not Lo stopjied because there woi*" 
bo evaporation from the surface of the sewag*" 
farms and an in ten si Sea lion of fallout of coatsffl' 
inated precipitaDon onto the earth. 

The isolation of production from nature t®** 
obviously only be relative. In general one of *“* 
lines of harmonisation cannot resolve all 
problems facing us in this field. 

The second line is that of the ‘methodolosy 
of compensation'. Man’s activity, as we 
said, is gradually splitting into prod action activ- 
ity .and activity compensating the conseqaenrts 
of production harmful to the enviromnenl. Thu 
pensation may take the form of more acUv# 
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areal iliapersal of bioJoRically aignificnnt frag- 
menu t>I l5>c c«v»roni«i'nt 

In rrcrnt ycari. for insUnce, ihe »jk> of purr 
walt'r from lakes >J) f>Uophane |iack»>;es 

has been organised id chips (cspcnally in Wesl 
Ocrmany) 

The third line is (hat of tlie ’melliotlology of 
“patial exlMfiolalioir hiiice srientific and lerh 
nicaJ pn/pres’i is linked nilh nmning spRMd iif 
human ac!n it j in spare, i! can be hojied that 
the rales nf increase of areas nceessible to man 
mil alnajs ho hipgcr Uian the rales of increase 
of pruduclion's speciall) hamifiil wastes 

The ntoinic iiidiislry, lor instance, has a low 
amount of wastes, h) weight, and the transition 
to industrial thermonuclear power will reduce 
them even further It is conceivable, according- 
ly, that these wastes could be shot in rockcls 
out bejond ci re um -terrestrial space It has oven 
been suggested that it would be best of all lo 
fire them all into the Sun. But that proposal 
would give rise to the danger of repeating on 
another scale Uie situation on Earth, which had 
been forced to manage to serve to a certain limit 
as both the Iccder of life and the receptacle for 
the wastes of hlo’s activity, and had then como 
Vo be saturated. It might be so also with the 
Sun, besides which we also risk disturbing its 
activity, for which the living -would have to pay. 

U can be supposed that the centce»ot gravi- 
ty of all the changes will shtStTiu general from 
transformation of nature to transformation of 
human activity itself in/ccordanco with the bio- 
sphere's laws, which w6jtld lead to its radical 
restructuring. Progress Ih the technological mas- 
tering of outer space, fQ^,^inst^tc, may provide 
the possibility of power Kwtal^ons in^irr 
terrestriaf space (and not ‘ ' 
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ci-ilty lu •iii^Ki* iiriri,' 

>)|,.r BUatif iIik! >■; wlO'I* 

tfio furrrt ..t ih.i iim» 

»*H{ln. aivru ii,i«i.T(, jd.J 

tn I*'*'’ 

•Jibere, if.dn in-i.i, i„ 

»!*««- IJ,i, ti a» jiiu-r.tnn^ Jinr m lb*“ 

8^^* ••'iTVy vntf.otjt iii)tihi<><i;*'iiu: 

Uw of ihi- clfiuBjju of (iru^itht^nn^'', 
e\Kt |Kr.3ible, tj fjr frum Jfcwut*. of ruurw. buf 
^ **** in«[ti<j<]oJojicjl coiiilitwn *« 

the same for opumiaioi; the biosphere. 

Optimmtioo of man* nlattoQ uith nature^ 
inJoubledly reali;iabte, but it *ill noer be 
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folulc, idyll ically comrlcic In nny of Its vcf- 
sioiis. cerlaiu cimtr.idu tions will rt'in.nii ttiui 
consi<<]m’uUy tlcM'loi'nu'nt will init coiwo ilio 
degree to wlticli n-l.iim' c*onlog*fnl f<mtf«d»c 
tions «rv oterewme hiiIiwiI rtwliing conflicl 
srale depends in Uie gnm sorinl rclattuns on 
ll«' le%ci i»f deM'liipmi nt aud org.i mint ion of 
^flt'nt^llc Viuiwli'ilRe 


3.3. DIRECTIONS OF TECHNICAL PROGRESS 
AND OPTIMISATION OF THE BIOSPHERE 


Ttif age <(f ihe srit nlilic and iiidiiiitnal re- 
voluliun IS one of griMi jirliic%i'mrnls. v^hicli nro 
being init to the .serMre of building communism 
in SuMcl sucH‘t> In I lie lung term planning of 
tins di'M'lopinenl rlarirnaliun of Uie outlook for 
niatiTidl uiul IitIiiucoI pnign'ss, allowing for tile 
pot-MbililTfs of tiie biosjdicri' and its oiitiinis.v 
tton. has an important rulo llio allow itnco is 
made on an econoniic b.isis 

'Die omincnt Soviet inelcorologisl Fedorov 
jusUji ilros-scS" 

Assessment of tbe damage caused by pol 
liition, logeibcr wiili allowance for the cost 
of piiriUcation plant or the introduction of 
new technological processes that will re- 
duce pollution, IS (as will be readily un 
derstood> of real signibcacee for long term 
planning of economic development,* 

\\c shall discuss certain methodological as- 
pects of tins m<iHer in connection with the prob 
lem of opUmising the relation between tech- 
nique and the biosphere 


‘ E Fedorov EltoloficAeiiii fcriiti i toloaCR^i pro 
ei^ts (The Ecological Crisis sad Social Progress] «■ 
ijidrunivUoirdal, Leaingrad, 1977, p 160 
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The Ecological, Energt/ Atpeet 

As Icclioical progress advances man 
rnasler newer and Ro\vcr forms of matter ts’ 
learn to inicrcliange tliem. Id tfie long term tW 
trend may lead to a technology based on ti< 
principle of 'everything from everything’. A!i» 
since our planet has a surplus material balancti 
It loses much loss matter into the upper 
of the atmosphere than it receives from 
space (c.g, in the form of meteorites), the qn*®" 
titative limitation of matter cannot app*r^“*^^ 
become a major natural limitation on man's a®" 
tivity. 

In the Scientific American's 1970 sympo**®’? 
on the biosphere, for instance, a hypothe**^ 
model of a ‘granite civulisation’ was developw- 
This model assumed in principle the possihih>T 
of obtaining the material and energy needed bf 
man from granite rocks. A ton of granite, 
rison Brown said, contains technically estrart 
able uranium and thorium equivalent eneiXT" 
w;is0 to about 15 ton of coal, so the new stone ^ 
yUisation would be guaranteed energy. In adib' 
tipn all the elements needed for intensive te®"' 
nical development could he separated from 
ite.* 

We cite his example so as to stress the very 
important role of the energy aspect of the e^ 
logical problem compared with all other tcc"" 
nical problems. When conv'ertible energy is P** 
at man's disposal two mam difficulties conn®®" 


• E. Fedowv. Current Problems of Society’s hW- 
rsetJon with Nature. Ktnmunlst, J972. 11 
See: ll^son Brown. Uuman ilsterisls 
r ‘•t* Biosphere. SeUnttfie 

c«f|, |Sf7y, 3; 20^ 
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fd »>th lUo intor-rc1aUi>n «i icciintqtic and ihc 
'lospharr oro oNorcutna 

<J) Jltart? wo«lii Jffcii Ilf not 

iDly lo carry o» ^rtajin u>« urtiMt) tmm'tJ al 
nccliDg Deeds bul nUo ii> iarr> uui coinpensdl 
ng artt\it> aimed at aueniiuting c<inse(\ucnccs 
uiruiful for ilie biosi'i'ere lfii\ing mi>ri‘ 

!rierg> n*su«tr«'i. «t bi*. ciutci (<ii(ld com 

I'araiivelj aasil) ir.uiiJurm amJ jiJuw IitIiwic.iJ 
ijstcnw willi ryuseiiUfUi cf- liarnilul fui tlie bio 
spbero 

ll IS necesiar), of cuiirse, to tabu caru IQ tins 
that the proiiurtiOD of energy itself is not ac- 
rompasicd »Jtb siginJiruui poll niton of ibc cn- 
\ironment I tic use of aloiiuc energy, and lU the 
long run of llieriiionui li ai eturgy, will open up 
very reassuring prospeila ou that pf.lne ' Wo 
shall not go into details about tlicsu pruspfcts, 
in the contosl of our ibetne we sliall analyse one 
mcUiudologically fumtumeiilal woineut Ibis is 
that discussion of llie prospects of thermonucle- 
ar power eugluccrLUg is often accompanied with 
the tlltistun that nun mil becouie the jtossessor 
of an infimle amount of energy and will hence- 
forth increase it as much as he wants, thus 
an eroineui scientist remarked, back in the 
t320s, that man would he able in the abundance 
of the atomic age to do everything he wanted, 
fn the light of the present ecological siluauon 
the illeginnwcy of tins approach is obvious. 

Possession of a great quantity of energy is a 
une qua rton, of course, of technical progress. 
A shortage of energy, on the other hand, and 
an increase in its cost are undesirable for all 


i V A Veoikov Power EDffioeoruig’ aod tie Bio- 
sphere. In 1 B Novik «( al. tEds ), AfcIsiatoclcAe 

«*i« o«p«*ry ttfleaotftnitfv frio»/«ry (Nauta, 

1975), pp 53-71. 
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lowe^vr, an incrasse is now being ob«ervi.'d in 
he COi conlcnt of Iho aimosiihere, which is 
cading to intensive jhsorption of the Kartli's in- 
frared radiation and in the longer term may 
promote considerable iicating The warming of 
llie Earth by heat of technogenic origin is in- 
creased by the ‘greenhouse effect’ It is already 
necessary to add radiation healing to this phe- 
nomenon because of the atomic decay reactions 
taking place iti tlic iiileiior of the Earth 

By the year 2000, for instance, mankind will 
be using 25,000 million tonnes of standard fuel 
against 9,000 million tonnes m t973,' The in- 
crease in consmnptinn of energy resources will 
also cause an increase in the technogenic heat- 
ing of the planel U will already become urgent 
to allow for these new circumstances by the end 
of the century, when the colossal opportunities 
contained in thermonuclear reactions will be 
opened up, for tlie first demonstration reactor 
will be built in the lOSOs and it is suggested 
that the first indiistnal thermonuclear reactors 
will be built by the eud of the century ^ There 
are still many difficniiies in the way, but devel- 
oping scientific theories arc showing how to 
overcome them The complexities of keeping plas- 
ma in a stable stale, tor instance, have led to 
the idea of creating ‘a “pulsed” thermonuclear 
reactor m which tlie process taking place will 
be of an explosive character' ® One way or the 
other the problem of Iherraoniiclcar energy, it 
must be supposed, will be solved, (or mankind 
only sets itself resolvable tasks, and it is ncces- 


' \ \ Kirillin UnetRctics tlie Present Position 

sod OuihiuK t’rirerfo 1975, 3 ■ 4. 

» /6irf . p. 2i 

’ Ibtd. 


•^r>' fnp tlio .or„finr> of tfi** nrTt on<* W 
tionoJ fponnmt<-Ttly n« wolf a« foorjy-wii'e 
n r,ii«;n£: f*f tomnorittjrf' (if the 
birrior’ «or„ f.rob-n). tf.o pofjf fpa W 
Orornhml ,rr..r,ir* ^otitrj hoijtn tn rn^If. W » 
n of I No no lonjor hvpothotir.il Bn* ^ 

rril [jootl (lin jTroifrr pirt of tfi(* EartV* 
faco auil.ililo for httrrnn tifo wooM <li*.'»pp«'!'r 
(for w.Ttrr Tho dinsror of this pforf*”* 

•hnl till- moltin? ronlif oonir al a ca{3«fror6^ 
ally inrroasin!: mfo, boratno it wmiJ-f alter 
flilicdo of tho Earth’-! jitrf.ico nnd absorption w 
solar eneriry '^onhi ronsoquontly incrca?e Bu- 
lly ko nritp-i: 

The oTtstpoco of a fmlbarl: between 
ifp and the Earth’s thermal reirime w®?'- 
dcrnhly increases the latter’s depenil^®^ 
on eTternal factors and ffives the Earths 
contemporary climate an unstable dt®” 


In addition, an increase in the snrface tempef' 
ature of the Earth would enLiil a negative, lars!^ 
ly unstudied effect on the dynamic eipiilil'”' 
um of tho communities of microorganisins io 
water and soil of middle latitudes and lead 1“ 
a substantial rise in the humidity of air. TW 
unstable character of the Earth’s climate, a®*’ 
Rreat ramification of the negative effects on 
biosphere if it were altered, call for forecasts of 
the thermal state of the Earth substantiated bf 
thermodynamics and allowing for the use of »» 
ever increasing amount of energy. 

''® thus see that the essence of the problc® 
discussed above is that the total amount of ener- 


unS t/; I Budyko. Ths EDOrgeUca of the Dio'pl'J'S 
Md Its Transformauon by Man’s Action. Iti>etU!l* 
SSSR, t»r1ga gfografithatkags, 1971 , 1 ; 18 . 
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T1»p nrfd* of (iif. rWrlopmcfil of 
Iprhfitqitp t(«p|f (n«*rmhiy tirran oiiHide 
rartfi. nnd <’tlra-fprrr<>frfnl rf-fnir *** 

play trie <>ri rrtiporfatil rtdp in rlpjrmiitiine treBiJ* 
l»r«/irti Iranufcrrine *onir» rrclinolpeical pw?**' 

to oriipp .«p,icp 

Maitorv of onfrr ^parp a«*ofiafe<f will* «*>■ 
'*^'1 cor/imiinication systenn of^^' 
ablp from Oirtt-r ^pnce, Much has been saM ” 
recon I yean about mo vine I he ‘dirliest’ fenn’ 
of prndttction into outer space and of dumpm? 
specially aeeres<ive pnlliitants into outer 
(by means nf rocket ‘dust-carts’); it has 1^” 
stieeeslerl, for example, that rockets loaded 
radioactive wastes from atomic power stal'®®^ 
t t**^^*^ Sun, At n seminar of a5tron(>®^*^ 

I heard iho following colourful thesis: 'the S'*® 
IS the Earth’s natural dust chute’. Consideration 
and caution arc needed, it would seem, in sofh 
^pressions (the available facts indicate that)- 
ibc Americans’ notorious firing of needles in“ 
circum-tcrrestrial space provided evidence of il* 
esfremely limited assimilative possibilities: mb' 
bish 13 consened there but not digested or pm- 
ceased. Pollution of circum- terrestrial space c*° 
quite quickly aiTcct the terrestrial biosphere 
rurfhcrmore, the rlanqer of a small action triff- 
Rcrinff a qigantic catastrophic process is great: 
me bun, for ovample. « a gaseous sphere, *nd 
It is very dangerous, in our view, to disturb it* 
stability. It is obviously more reasonable to u*' 
outer space as an ecological niche for production 
processes on some other plane, viz., to look fof 
those foras of production that, while pollufa"*^ 
in harlJi s conditions, would not be such in out- 
er ^aco, or would at least be less tovic there 
Une of Chekhov’s characters, Vasily Semi- 
Hatov, had clearly posed the question of 1"® 
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hnman lift' nt o\Ui» -pan' hi llic 

Iasi fcniuo. ns \\t‘ kimw, oson lakinj; tlio 
OfolfiRioal fnrlDr iiiik it»c**iuil Disrussing llu' 
lio«sil)ihl> 111 htr on tlu> Monu lio romarkril in 
Itis loUcr lo n sftt'iilifif nciglilimir, ‘Sowurc mid 
Kssrliagc ^oiild down on mir cnntincni Iroin 
« populated moon’' Tnu* tln> ncoloRical silun- 
lion in milor spam nlliintdi'K proxed lo Uo all 
riRlil, and si>ttU>d. tor i lioklioi’s clmraotor. be- 
causa Uic csistcnrc of pcopli’ on Uk* Moon wo3 
rohiU-d b> it« bpinc impossible Ui live tbcrc, by 
Senn-Htila(o\'s loRic liow could tliey, *i{ they 
exist only at niRhl and disappear in tlic day- 

That was no doubt a pike <if Antosha C.he- 
kUonlc's (fhekhiis's piMi nainef, but one sur- 
prisingly recalls it wlien thinking about the pos- 
sibility of circimi terrestrial space becoming con 
laminated 

The teclinicat aspect of the industrial maste- 
ry of outer space wiil apparently be resolved 
quite elToclivcty The putting of one kilogram 
load into circum-terrestrial orbit now costs 
$f,000 according to Atnencan estimates, and 
may fall, luoreoier, to S600 in the next few 
years, and in the long term {after the building 
of re-usable shuttle spacecraft to $100).^ 

These new opponumues, however, will not 
only not elimjoate the ecological problcina but 
will also, on the contrary, require consideration 
of their special ecological, space aspects for 
their successful development 


' Anton Cfickkov A Letter to a Sclentibc Neigh- 
boar Soinnie iaeki/ttmi, Vol I tCostitiidat, Moscow, 
I960), p 5 

> /6id 

> 1 Belyakov and Yu. Borisov, Op. eit., p. lOl. 


Tfip Vn^mi*i([on* of pjpmrnfi of pMn'tJ'-a 

win eivo ri«o fn riPorf for n Unrf of Jpaci- *«>■ 

Intrv i r ^ •rif'nf^fir trnprf vith 

^'•ripfion of tJin prnprrfi^'^ of th** pnvironTnpnt i3 

ontor ^pipo trifl rnoflpllfnj nf tfirir rffpct on t«^ 

noloffipnl m,itoriiN nnr) the JrrhniPil Jy'ffO* 
moffn from ffiorn ' It will nhn ho rrfe«ai 7 *® 
nJlow for tho forthjrr^ r>r «piro pi'onfhf to 
diifUon nctivity rtorntt^o of Iho fall in 
•phorir flonitlv for in^fartro tho wIHhw'"^' 
‘black’, a I hoi>ht, of tho order of J 50 W''- 
rnotro*. 1 0 absoliifolv trnr'paront * Another 
rions pcolocical space problem is connected 
what is called vactnim adhesion fwefdin?). 

Tlie stickini; together of materials fcold 
dinjs) is a characteristic eeolom'eal condition tli*t 
sp.ace technoloiry most take into accoont In •“* 
vacnitm of enter space anv material (metal «r 
non-metal) loses all the ijaspg absorbed on it* 
surface and becomes ‘clean’: .as a consetpieDce 
they can be stuck totjelher when their 
are brought into contact, or cold welded- 
phenomenon has been studied eTperimentaHy 
As Belyakov and Borisov remark, cohesive fot^* 
increases with rise of temperature, and at a 
tain femperaturo may reach 95 per cent of W* 
force needed to break a specimen in ordinafT 
conditions * 

_Thc space conditions associated with 
tation are peculiar. On spacecraft movioR io ^ 
circum-terrestrial orbit, for instance, a body 


''fo- Borisov. Op. elt In trticU 
(^e ModotliDB of the Space Effect on SobjUnee* 
afaterwK end Equipmenf). 

»/»/<; pp RVSn fCh 3. Alteration of the l^oP'’'" 
lice and Behaviour of KfatoriaU under the CondtUoas 
if Outer Space). 


«t the centre cf mass wiJl he efTcrtwl by micro- 
gravitation. U’cightlcssness occurs only at the 
centre ot mass of a spacecraft or other such sys- 
tem in orbital flight * 

Many processes ‘flifficuU’ in Earlti conditions 
«ill be transferred to circnm -terrestrial space In 
the not distant future ’ 

Lot us take an ox ample In outer space a 
crystal can bo sucrcssfiilly irronn from melts, 
thereby achieving groat purity * The quality of 
computers on the Earth, for example, depends, 
as ue know, on the purity of silicon crj’Stals 
We can therefore conclude that rntionally orga- 
nised mastorv of outer space could help men 
overcome the contradiction betneen technique 
and nature, but this help must not, of course, 
be understood in the naive consumer spirit that 
once we push forward into outer space we can 
completely pollute the Earth and fly oft to ‘clean’ 
worlds 


The Eeolof'ical'Bionomic Approach 


One of the outlooks for the development of 
technique being discussed is connected with 
switching it onto the rails of biological law's. 
One of the creators of nuclear physics Frederic 
loliot-Curie spoke of this in particular, address- 
ing the USSR Academy of Sciences m Moscow 
in 1919, remarking that, although he believed 
in Ibe future of atomic energy and was con- 
vinced of the importance o! this discovery, he con- 
sidered, however, that a real turn in energciics 
would only occur when mass synthesis of mol- 


‘ na, p. 10 

» A D Urml The Spate Trend in the Interaction 
of Society aad Natnre la- t E Ngvll; ef at 
Op, ett, pp. 169-91. ' 

» I BelyaVov and Yu. Boiisoy. Op. tu p. if$, ' 


155 



cciilcs analotfons {n cMnrophyll, or of even !>•?!>' 
or quality. wa<( afliio\r(l 

Semcntiv ,|ri'w .i| ton lion to itin persp«I'« 
in Ins article referred to above.* 

Disciissinj; I lie po«gibililios of creatins an *f" 
tificial pliotosynthosis reaction, he spoke of 
high efficiency of the transformation of encfP’ 
in li\ing organisms Such trends of research are 
extraordinarily promising from the angle of |i*' 
tensifying anti-cntropic processes in the hia- 
spherc. It 13 in this field that we must 
the invention of power devices more in accord- 
ance with the principles of biospheric compat*’ 
bility 

In addition to employing the energy of tf"^ 
microworld and achieving controlled reaction* 
of nuclear synthesis in terrestrial condition** 
man must utilise the energj* of the macroworW 
more widely, i.e. the gravitational energy of ih^ 
Earth-Moon system, because Ibis energy^ in taf 
form of tidal energy, is dissipated in the hi*" 
sphere, in any case as heat. 

Life is at once both a form of the Iransfoi" 
mation of energy and its degradation, but th'_* 
degradation occurs in the biosphere in condi- 
tions of the special anti entrupic activity of liv- 
ing matter. Each cell of animate matter is 1 ^.** 
arena of a developing struggle between entmp'r 
and anti-entropic processes, and the natural !»>’' 
sphere 13 the victory of hfo and triumph of the 
anti-entropic principle. One of the most import" 
ant conditions for liarmonising the ‘nian/envi- 
ronmont relation is deep penctriition Into the 
thermodynamic patterns of the biosphere's fuM' 
tioning. 


Semenov. Art ell, Naaka I ihUn, I9f2* 
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luol), pp a«»aj7. 

’ I. rtfjotbio. VvrJ*iH4 r tirm^J.unil* 

• »** P«IJ,M0IJ ilotroJaci^a ta Ut* ra.nnoJ>iiia>‘'4 
ol Irrvtenibiit IVoc«u««), Moscow, p. 


lf«t, Jjut »3 a Jor tiie cntwpy l)»al 

ta a\aklAMt' tlnv»si> (tn; paj^sKc ol pfii-q;j 
from Uip lu>i >«i» to l)ip colli Uarlli ' 
litJl i!ol all ors 'fU'Ui-* c,Oj ui.im'.'in llifir \i 
Ul ttC(iwi) <lttx>cllk lit titirftiH til v>lar r<»i)«li(>n 
<Jnly till' I'nicci. ul jiliotosi iiliit'-ui I'l-'iuii'' (Iiv 

ul'IUrtUtllly III llV tins ilKIl!) .Il'll ID 

troji) ID till* ic.Mii (it x‘iiitiHiii« tiij{.iiiir •ilnic 
luJTS Ific «rntft;j til i-oljir cad lo lion tints iittcoracs 
•MiUbio and tonus into the siihcru o{ (ho 
mrUix/liMii of liuiiC iii(;*i(isji(!j in llut Utrtn vf 
coiajilfi orjjAUU iiK'ltt viii'i 1 lit* -ju'Ctal, Utcfar 
cJjJCalJy structured urKanisaiioa cti the binsplioru 
iniics it {Kissihic for this cDcr^y tu ho dia- 
tnbuU'il OUT till x.irious tficls oi iho tropic pyt- 
nmtd and energy Jiroctsics ol biotic origin to 
be aiir ugiil.iiiil l)o tiisi, luiiial link in tin- 
tfx/jdiic cli.mi IS the phjtoaidii’re, nliich con 
'ISIS oi green ptanta uid pliy tuplaiiktuii, iitiicli 
assimilate uppniMin iti ty oiie i>or cent of iho so 
tar radiation reacliing llie iairtii s surloco lliu 
second k'lil ni llie pyramid are bcrbisorous ani- 
mals and orgatii'ins uliuse iital actiitty ts com 
ptetciy dependent on the state of tho phytospbcro. 
They do not utilise more than ten per cent 
of Uie energy assimilated by tlie autotruplitc or 
ganisms of the hrst k'xel hinaliy, Hit) third lev- 
cfi, which consists of carniiorous aatmals sumo 
of which utilise tile energy of the first let cl as 
well as of tile second, is the highest. Man be- 
longs Ul this Uurd let el llie inter-relations of 
Ining organisms wuhm biocenoses, their num- 
bets, and Itie stability of llio biocenoses them- 
selves lend tlictnscUcs to certain approximate 
maibemalieal inlerpreUtions, as has been de- 
muDStraled by VoUerre, Kolmogorov, and Lya- 
punov 

' hud wig JJohzBliB, 0/> fll., P 40 
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r.*n fry ,ithI Ii (he of 

iiir.ll ajitrtTti nil i)m> |)(t);fi'nfr r«m{>«nrnl of 
Jnn«|>fi.-rc Jilonsf |>in|„Kir,tI |i|(p princii'fn <?" 
(••Mrd In If.tthlinnil jifiyiiri^fficrinr.il nnn TM 
*.!>• .1 wlinin rh« ,d lunnir i)<.vifr-« I«t«i?»« prij 
'|><r(n*‘, hi'ifi II n I ns; wifh flip fiimoiff artifit'*' 
miHr).' r,iji,)M|. „f rnnlriirtiofi True, '* 

IliM (k'IiI iih r ilii< ji.Mt Jll ypiiri lii< fwpo 

*T I.IU. ^«,Mlld Wllll 

fiofK., nri. .ift.irJicil In obt-iiniB? M' 

«ln/Ii fri>tn |ik.. Vklorflti,. ft JoineUioW 

rn.pni..,! In tiMiI.t |>l.int In jirn.liico new spef;-] 
«»f turlrn.i, Init l)i«; t.Tnj;il)lp rrsiilta in thu 
Off still stii.iM Fiirlliormnri' llie cnntributioo 
line cniilil m.ike (if it wire siirciifully de'f>- 
oi'cii) tnw.inl resnliiiii; the cenlusriral problem*'* 
»till not siifrictoiilI> cle.ir 

In geiKTdl It IS nnt cnnatructivv to fountrf 
|M>se biulogised anil physico-chemical tecb“'’ie- 
gics. Ilather, it is ntccssary to integrate the 
ferent trends. As regards tho ecological effect 
of biologjsed production on tho cnvironinenl, it 
calls for special caution and repeated modelhaS 
For it would be no less imprudent to suggest, 
without adequate substantiation, that productioa 
of a biologised character, i.e. associated 
modifying biogenic material, would be obviou;l> 
harmless for the environment and man bim^el . 
ror tho biosphere, as we know, lias both bio- 
genic parameters and abiogenic ones organicaU) 
linked with them. Interference with the bioge- 
nic component of the biosphere unco-ordmateo 
in its consequences (e.g. insufficiently considered 
saturation of tho environment with new spe- 
cies of micro organisms) could be eien inow 
dangerous for man than the present pollutioa b) 
technogenic toxicants. 

It is important (o remember a special tyP® 
ISO 



nf ciieinicat poilulatit nf (lie environment, myco- 
toxinN, wlien iliscussui); (lie luoluRisjffim of (ecli 
noJogy ami llie possibilities of tbe mictobiologi- 
cai industry, ns Krotkov lias stressed, i.c. poisons 
(;l^en oil into tbe euMroument by microscopic 
fongi.' These poisons ore a concomitaat of the 
microbiological unjnstry, and their bariufnf ef- 
fecta have not yet been propel ly studied Tin* 
possibilities and hmtladons of biologiscd tech- 
nology may bo brought out more fully i« the 
coarse of further resc.arcb 

The Ecologieal-Prodaction Aspect 
Green plants have a \cry loiv efficiency— 
around 1 5 per ceni— in iransfonning solar ener- 
gy, but on ibo plane of the biosphere's lavis il 
is a very good trans former, because it does not 
cause disturbances harmful to tlie environiiienl. 
In other words, the ‘plant power unit’ works 
provided It minimises increase of entropy in 
the present ecological situation tins condition of 
minimising the increase in entropy accompany 
ing same leclinological process, iimctions as an 
important criterion for assessing the process it- 
self 

From the standpoint of munmising inciease 
in entropy it becomes clear that an orientation 
on extending the compensatory activity that ac- 
companies productiort activity, is needed at the 
present time, but is not optimal Purification 
plants, for example, aw themselves a field of 
pollution of the eaviroament, and the result of 
the processes taking place «i them can only be 
to increase entropy, winch is inseparable in gen 
eral from any real process taking place In a 


' F. G. Krotkov. Eavifonioeotal Pollutioi) and Pro- 
Mams o! Hygiene. Priroda, 1975, 5 (717), p. 67. 



cloipil system. And if a ptirificalion plant i* 
to sfryn to impruvn the rn\ironm<‘nl. it niW* 
lio an open system, and wo can clearly pW”'* 
where the neirati-vo entropy must 
that the process would not be so entropic. 
purification plants nt present utilise the pracf*" 
ses of self-ptirirication taking place in n**®'’ 
hut We must romemher that nalnral biospaf" 
processes of purification also ctpend the nf?’ 
live entropy of the environment’s free coen? 
Hence it follows that we must cnJeasonr w 
create production facilities that includa I* 
kinds of activity, viz,, production andcompfiMj^ 
tory, and consequently must consider it the nn 
to create production processes such as 
a minimum increase in the environment’s entrtpJ 
Any natural process taking place in the 
sphere, including those caused hy man, is . 
pic, i e. its character is governed by the 
law of thermodynamics. Growth in the 
and complication of the separate fields of 
biosphere, and the development of civilisah®® 
a whole, should not give rise to illusions a™ , 
the special, absolute, negative entropic n 
living creatures. I would like to stress the ‘ 
applicability of the second law of thermodyns 
ics to the articifial processes created by 
developing the pnnciples of man’s biospher 
compatible activity, it is methodologically ^ 
portant to stress the relatively anti-entropio 
of living creatures, and in particular of 
would bo a serious error, leading to .f 

ism, to absolutise the anti entropic aspect 
man's activity. 

What is the essence of anti-entropic .? 
ses and how can they occur in the 
Living organisms and the whole 
toto are essentially open systems in which I"* 
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Can bo anli-onlropic processi's nn comiituin of 
ft delhery ot energy to lUc surroo tiding medium 
or, in other wordi, ou (oiidilioii ut receiving tUo 
medium's negative entropy. The prime source of 
this negative entropy is that of tlie energy of 
the microworld liberated in tiie Sun’s leactions 
of nuclear synthesis ihe sinbihly of tlie struc- 
ture o! the tropic pyramid iii ivliich the remains 
of organic forms do not cause (Kdliilioji hut con- 
ftiiutc a ven iiu(iot(ant element of terrestrial 
life— humus — 111 turn gunijutees cyclicity in the 
working of Uie ‘biospheric machine'. This is cyc- 
licity, of course, only as i-egards matter, the bio- 
spheric machine does not know wastes, but 
these cycles themselves can be constantly repro- 
duced only because of an influx and constant pro- 
vision of energy from outside 

A tendency naturally arises (in the present 
ecological situation) to pass, on the basis of in- 
tensifying the means of ohiaining energy, to a 
cyclic technology in industrial prudoclion that 
would be accompanied with a marked rcducUon 
(ideally the complete elimination) of material 
wastes This process of icslruclunng the produc- 
tive forces IS so fundamental tliat it is essen- 
tially a matter of a radical technological revola- 
tion destined to create icchnuiue contonaiag 
fully with ecological principles It follows that 
this will bo an ecological-technological revolu- 
tion in nature. U was predicted already by Karl 
Jfarx when he vvroic that as science and tech- 
nique progressed, they would be able 'to throw 
the excrements of the processes of production 
and consumption back again into the circle of 
the process of reproduction’ ‘ and that, bo sug- 


• Karl Ifaix. Cepltol, Vol 1. Translated by Samuel 
Moora and Edward Avatmg (Progress Publisheia, Mos- 
cow, 1974), p 567 
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.^(.,1 Vithoiit any prpviotts outlay of «P^ 
new maltcT tor capital’.' RcaIi«al>«o < 
[hw transItioQ from .in open A 

. '^..1 «n». will call, of course, for ever pw*“ 


iiofeJ oDC will call, of course, fw ever 
efforts. The need for tticm is obvious. J 
f.i .. I'nfrt flccoimt the growioff mass of prw® 


MtP into account the growing mass « 
linn wastes. In the United States, for iD<taa_ 
they bad aire.idy reached 4,400 million tons i 

^^^Afodern technological processes have in f/d 
as a rule, been made discrete, divided up *' 


portaut instrument for raising the etficifucy e 
iiuman activity, namely the division of Ifho® 
^■ag Jinked with that, but now, during the sr’” 
(iCc and industrial revoiution, the CTtrenie 
vision of labour is leading to a number of 
j'lnieotal consequences A general soci.ll “‘ lj 
integrating human activity is arising. In d" 
light of that, the whole importance of over^® 
jng the discontinuity of technology is ni>''* 
(for harmful wastes are thrown into the b'' 
gpjiere at the junctions between production ope’’ 
ations). 

Tlie ecological, methodologie.il principle '« 
Vontinuahs.ition’ of ihe production procf«s « 
new tcchniiiup 13 developed will be ever 
fully comprehended and introduced into 
nical schemes, designs, and systems FiJ*’ 
P. N. Laskonn drew iittenliou to Ihe need 
radical changes m technology, given the prrsf® 
ecological situation, in his pajier at the 
meeting of the USSR Academy of Srieners a" 


' ibid 

* a Novikov. EcobgUal Aspect* «f Cri'*”*®,' 
n.'epvning (.ontredtclions M/rocaL etoni»nHt I 
danarodns* »tnothtn(i/a, <975, 2 ii 


problems oJ dnfenri* ol tlii' biosphere iind ratio- 
nal use of biological ri'sourcos (21 Juno 1973).* 
Several billion roubles will bo laid out up 
to 19Sr< on biuliiiog punficdlioii plant in the 
mam industries of the iiSSR; liundreds of mil- 
lions of roubles .ne .lire .id v being spent annu- 
ally to operate sisrb plant Citing tiiese f.icls 
Laslvoriu 8ires«i-ii 111.11 liirse ine.isures, bo\\e\cr, 
\Mli not «>olve the prnblom of defending tiie bio- 
sphere from iiidiistrv s detiimentnl effects’.* 
Furthermore, be noted, IfW per cent cleansing 
of air and nafer b\ hnoun technologies ivas not 
economically fe.isiblc He concluded from the 
data of a specl.il Soviet commission of scientists 
that a large guanlitv of wastes was not inevit- 
able and coiild be eliminated bv creating new 
tectinoloau.'il methods’ 

Several evamples of Mich now technological 
methods were given in the paper 

As is known, many chemicals arc used up to 
neutralise chemical products, but theic are pros- 
pects of using electrolytic processes with lon- 
etfhaugc membranes or ‘ion screens'. Membrane 
technology is being successfully employed to sep- 
arate litpiid and gaseous mixtures and create 
waste-free technological schemes 

Sorption from pulps is of special significance 
for improving technology With a filterless tech- 
nological layout its intensity is 100 times high- 
er than the results of the filtration methods 
previously employed, it has been possible, using 
synthetic sorbents, to concentrate a valuable 
component and separate it from the baiiasi nd- 


' B N LaakoHs The Creation of Techsological 
Processes Cxctuding DetrimeDtal EHects of Industry 
hw r< t «sin, ft sysg 1373. 9 27-35. 
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miltiires. a rnptliod developed in the USsR^ 
pnrlictilar (g scparalc uranium from wlii? 
waters, and reported at the Second Geneva W 
ferenco on the Peaceful Use of Atomic 
in l.nss A sorplion-evtraction technolocy ^ 
been succp««ifully introduced to treat the 
bcarinjj ores of Munin-Tau. This had made l- 
prodiictivifv of the Munin-Tau gold mines 
limes higher than that of advanced South A' 


can mines * 

Sorption concentration methods are vp' 
valuable because they open up prospects of 
trading useful substances from wastes, *”^*1 
dealing 'ailh two matters at once in a wmp' 
namely cleansing the medium and obtainia?^^ 
stances needed by industry. An importaot 


serve for restructuring production i 


jeoeiato 


witli tlic plant kingdom. In the discussion *1* 
meeting Prof A'u A. Zhdanov, rector of 
on-Don University, for example, stressed me ’ 
pnrtance of developing means to obtain a 
of organic raw materials from plants. 
plants are the only kind of ravi- material t= 
can bo renewed* • 

Partially cyclic processes play an imi* 
role at the present stage, for example 
free production that takes water once fn'™ * 
environment and is then able to use it 

The conliniiity ami c> cling of prinli'flhm l*T 
cesses ore becoming .m urgent matter not 
for industry but aNo for irnditionally f'‘' 
fanning, in wbicli the wastes of slock 
aiircd the productivity of crop growing A’ 

coiisegiience of the incre.ising useof fhemif*!^'" 


' lt,d. p ,T|) 

> Yttiitik AS sssn, 1973, 9 47. 


igricnUurc, ll)0 latlPT hna hoen becoming a major 
polluter ol tlip biooplfopo in recent years (IotIc 
chemicals ami the residue of fertilisere get Into 
dratnage and rnn'otl). As the veil-known Amer- 
ican ecologist Barry Commoner says, 'man has 
broken the cycle ol htc’ and So cansed the eco- 
logical crisis He links its development also viilli 
overloading of the soil ayatem; 

The deterioration of the soil is a sign that 
the sod svsfcm has been overdriven, that 
organic matter, in the foim of food, is be- 
ing extracted from the cycle (i e tho func- 
tioning of the tropic pyramid —7 iV.) at a 
rate that e'ceeds the rale of rebuilding of 
the soil’s humus * 

The examples of overcoming the environ- 
menial crisis suggested are, it is true, extremefy 
radical Commoner considers that we should turn 
in general from the production and use of all 
artificial substances, guided by the extreme eco- 
logical principle that ‘Nature knows best’. Such 
an ecological swing is unlikely to provide ,i so- 
lution to the problem — the real job is not to re- 
lum; muohyir ffruuhvrtw dnif ttr mawisChitif (fevaV- 
nology so that it will not iiave a disastrous ef- 
fect on the environment and man’s health. The 
cycling of production and introduction of a con- 
tinuous technology arc an iiDportant trend for 
carrying througli an ecological-technological re- 
volution in the epoch of the scientific and indus- 
trial revolution 

Before wo venture on a radical restructuring 
of any concrete technological process, of course, 
we have to weigh up whether it can be adap- 
ted to the laws of the biosphere by less radical 
measures, for the cveatiem of a ‘clean lechnolo- 


' Barry CoromoDer Tit Clttlag Circfe (Alfred 
Snopf, New York, t972). p 133. ' 
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Cy a very cootly h»i«iness, anti then* »ilt w 
nc cnotii»h funds for its full realisation nal 
the peace forces have achieved a real redattw 
of armaments In fteneral the creation of i 
‘clean technology’ is a complicated mnlti**-'? 
process, and in carrj'in? it out we c.annot s*i® 
from one extreme to another {for ecamplOi 
simply replacing the slopan 'More DDT by ** 
other 'Not a Gram of DDT’). In order for 
measures for the ecolosticnl rcconsfrucllos r 
technolojiv to he scientifically based, anil lb'’* 
consequences weiched up eeoloRically, tccbiH'’ 
ally, and hiolfijjirnlly, methodological resW” 
is needed 


Till' list of possible ways of restrticturia? 
production from the ancle of the requin'n'rnti 
the objective laws of the biosphere could be te"’ 
tinned, but whnl Ims been salil allows «» >' 
draw conclusions alioiit llie complex and n>®' 
tlpl,in,ir character of llie problem of 
the relation between leeliniqtie and the b''- 
sphere To resolve this problem wo hnvotormpl'd 

lli» elements of all rational trends In the 


tirjinofotffcnl nppro.irl^; d( lh(* 
not A Afnifift onp of Ihrm ^hoM bn 
in fl iinlTi'Mnl fprb nnbii^irnl fof il**i'*j^*^ 

w(Jh proMf^rn^ f'or CN(' 

tore links witli leclinorocicnl trailltlons based «« 


tfmiim relitfons lietween prmfresslnil ll•c^ni•(*'*’ 
and Knchniclnc ntture to be nrhleved In 
rstionij trnitmenl. will ho decisive In Ibis 
\V„ ran conrh,,!,. for amress/iil nd'd'*"* 
of the ecoIovtiMl problem tt IS not only Imp"* 
aibirt to sb«i|iil|sit any one treml lo ibe fidic*' 
Irsosformsriori of lerbniqite f,„| a H al**» (»••<'''* 



intimacy of man and nature, and of allowiog *” 
litiman actions for the latter’s possibilitifS 
In order to overcome the crisis moments b 
today’s ecological situation we have to develop 
the methodology of scientific Knowledge forllier- 


4.1. IS THERE AN ECOLOGICAL CRISIS 
OF SCIENCE? 

If we understand by crisis I an already 
lislied 'ituation, then it would be more propef- 
in our view, to speak of crisis phenomena 
could develop in the aggregate to the scale of*® 
ecological crisis and even to its highest, irrcTff" 
sible form, ecological catastrophe. The essenf® 
of the crisis phenomena in the present ecoloci®" 
situation is tlius the development, and a certain 
hardening, of conflict relations between man anil 
n.ature, relations capable (if they arc not com* 
bated) of carrying mankind to ecological cat*’" 
trophe One of the major contemporary problem’ 
of science anil practice is precisely bow tin* m 
to be avoided The ecological crisis of science i’ 
expressed, in our view, in four main momeot.’ 
the unexpected establishing of ecological h®'' 
tations; the imperfection of a one-way moremcn* 
of information that in essence ignores tha I*' j 
back of technical links with the environment 
with man himself, lack of information (inform*- 
tional-ecological hunger), the internal contraJic- 
loriness of the rccommendatioDS of sepa®*" 
scientific disciplines (interdisciplinary ecologif** 
blind .spots). 

I Nature is ontologirally and epistemol'’?'* 
rally iriexIi.iiisliMe, but the present ecological*" 
iialitifi Is eviilenre of her limited character 
the eculogie.i| plane. The establishing of the #- 


nature of the environment for each given 
of the evolution of its relationship witii man 
mparabte in ils funddmental character -with 
dca of the ineviianstibiiitv of the electron, 
as the physics of the beginning of tins cen- 
managed to assimilate the conception of Ibo 
haustibilitv of the electron only through a 
break-up of its notions, so modern science 
only, on the whole, be able to assimilate the 
on of the finiteness of the environment— not 
nuch on the plane of resources as on that of 
fimteness of nature's assimilatory possibili- 
I in relation to products of human activity that 
becoming more and more technical— at the 
ce of a substantial methodological reconstruc- 
n of itself 

Science on the whole has proved to be wholly 
iprepared for the new situation in the environ- 
ent That is not surprising, because it has been 
iveloping for centuries as a specifically human 
leans of taming nature, and a means of achiev- 
ig man’s stability at the expense of a seeming- 
y inexhaustible environment Mow, as has been 
aid, new problems of harmonising man’s rela- 
ionship with the environment caused by her eco- 
logical fimteness are coming to the fore 

In the light of that, the following thesis of 
Lenin's is now becoming specially pressing: 

The non fulfilment of ends (of human 
Hotivity) J?as RS its cause (Graftd) the fact 
that rccililv IS taken as non-evistent (nrckt- 
ig). that Its (roahtv’s) objective actuality 
IS not being recognised ‘ 

2 The disharmony of science’s transforming 
and foreraMiiig functions u grounded m a one 


'V r L. 

e>c’ roihetrd m 
boohs). Progmss PiiblishBrs, Moscow, 
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way Dow of information alone tho line natnre— 
science— technical effect— nature. The rorrw 
scheme-nature subjected to technical artioa- 
poorly allowed for. Suffice It to recall 
that the great discncerers of radioactivity did e«t 
suspect that it was lethal for protoplasm in r^^ 
lain doses; still less could they know of the ra- 
diation hazard to man’s then little studied 
ic System. 


fliit now, given today’s scientific and indus- 
trial re^ollltlon, chemists pondering how to rreil* 
elTectivo vierd-killers and ngriciiltnral pesfi- 
cuies have not greatly interested themselves i" 
now these substances, which do not occur in ns- 
ture. will disitirb her. 

Scientific thinking was unidirectional, soWy 
toward acting on nature and transforming her 
lint sitrelv mr^ement of ^cienlifir thought aloof 
lines with a feedback, that is to say. allnuiof 

IOC how technical action implemented on sciences 

advice will reciprocally afreet man htmsetf. 
who has engendered sriencr. is important for ge- 
niilne control of the environment ^t.1n h.is i>ol 
yet, however, become the centre of all srience’s 
conceptions, as the determining criterion of ept*- 
mlsallon of the biosphere 

3, Furthermore, we enn speak of a crisis l« 
connection with the acnie lark of scientific In- 
fomalfon aljoiit tho inferanlon of terhnifl»ie »nd 
n* lire fndee.r. many types of Infnrrmtt.m »< 
Mlly Important for mao are lacMne fVrmls.lM'’ 

ii« fif mrn.iHfrn ron^Mf^srf»if |f> hnvr* 

•scertafned. hot as srtence develop, they .ce 
The permt.slhh, doles of 
chemlcf. In the wol or water are much mnf 
ai.idied the r,„sntifv of ferreus 

t osphsli. It d the he«(d.er.* css 

w-mehow l.dcryfe, j, 


tral«.laln.w^ . k- kilometres 

^Arrrurn/Uie compare 

oi the order oi hall the area ® as- 

‘fr trer“:t rcSctd with es- 
piiall? . rnleria of technical de\el- 

•• ”‘ *■“" 

developed by science 

4. One can speak, hnany, jragmenlation 

w>lhm science research into the bio- 

of the various ' ^ se u3 that the recom- 

spherc It can hardly ^ scientific disciplines 
mendations o ^he v contrariety, i.e of 

therefore lead to a ^^bility As a result 

mutual evclusion or ‘ J', everything that is 

modern science science— physics— is still 

SleLreSnith O.e problem of environment- 

■' CS .< t. 

Sciences, ^ fl^c problem of the biosphere 

* '^ust aCr the direction of the natural 
must al . ^ lo gome extent, be- 

causTunder tli impact of physics’ advan- 
cenarricd over into chemistry and biology 
recent decades, we have begun to ap 
nroach nature from the angle of very fine 
structures and of invesligaimg her conver- 
sion possibilities, and have forgotten whal 
consequences that conversion involves. 

- i v„mik dW SSSn. 1970, 6.46 



With the present gulf between the natural «nil 
social disciplines it is extremely difficult, if nol 
impossible, to take these consequences into ac* 
count 


It IS necessary to unify natural sciences 
knowledge with social processes and at tie 
same time to make the social imperative impart- 
ing motion to science more detailed and precise 
i or science, when it is the seoant of the 
owner, easily proves the legitimacy of onrcslraincil 
chopping down of trccs~it is extremely oe- 
cessary to overcome that narrowly utilitarian ap- 
proach to nature 


- natural-social synthesis comes out M{>e* 

cially clearly in industry. Industry is aggressi'C 
in relation to nature, hut it is also a continot* 
tion of nature. Science imparts motion to induJ 
try, but science should stand between industry 
and nature ns a control mechanism, as n measnn' 
harmonising tlie ‘man/natiire’ relation. 

For ‘natural science [to] lo^e its abstracti) 
material— or rather, lU idealistic— tendency, and 
...become the basis of human sciencoV « 
to set broader aims in the initial principles of 
scientific knowledge than simply intensifie.1 
growth of the consumption of matter, energy. »nd 
information. For its onii should ‘bind iLself !•> 
gpther with objectivity through a Means am! f« 
objectivity with itself'.s As technique in beenm- 
ing ever nioro powerful, is being conTert'‘d 
from a means to an end In itielf, we are getHnif 


' Karl 
at Hit 

UaUf I 
p >3 


rr *fsr7"»n 


J- tv y 11, y, 

H lohaftfin and U 
Lou,l„n, fJ7l), p 


ite and Phtlosopbie Wanastrlp** 
id Kredwrlfk fngets 


idaf-J it 
(Alli-n * 


in 




the /rngmentfltion of the scientific discipliDe 
cf'iituiiKji;; (t» (livhlc aniJ redhidc 
»vliiJe not fjuestioninit tlio decisive role « 
tile social aspecls of (ho ecological problem, » 
inust, at the same time, stress that the soluliw 
of this problem presupposes, on the methodologi 
cal plane, a fundamental strengthening of tb' 
monistic pnncipJes of science. These ha\e ^ 
»ajs underlain it as its strategic mcla-3Xion>-* 
but of late their realisation in research lactic' 
has been drowned by the nearly unconfrollabh 
anarchy of the differentiation of knowledge' 
which sometimes has as its inevitable coDsf 
quence, a contradictoriness of both scientific in- 
formation and scientific recommendations ihs* ® 
acquiring a chaos creating character. 

All that IS due to the disconnectedness sns 
conlradiclonness oj ecological information. 

Tfie complexity of the problem of tbe biosphere* 
alas, aften presents its negative aspect to map. 
emerging as something that is disrupted boil ^ 
knowledge and in material practice, and is even, 
for some writers, tlie limit in general of lno»- 
Icdge. Thus Commoner writes; 

Moreover many of these air pollutants in- 
teract chemically, and their reactions are 
influenced by temperature, humidify, and 
light intensity. This leads to the dismal, 
hut 1 believe realistic, conclusion that lb* 
detailed composition of polluted air is not 
merely unknown, but also unknowable to » 
considerable degree. ' 

This methodological orientation borders oo 
the agnostic ctlremo that in general denies lb* 
attainability of reliable knowledge in scienc* 
l-.xperience indicates the unconslruetivo eharaclet 

• Carry Coramoaer. Op. ell, p. 76. 
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oi tlus position— allci all mankind lias so f 
rcsoKi'd problems liowcser complex they Iw 
been, 'I'lic extreme ruiiuecled vvitli Uie simpUbi 
categorical eliaiacler of someliincs one-sided r 
commendations is no less dangerous. An erudi 
Soviet geologist has stated categorically; 

1 tliink oiii descendeiils »ou)d laugli 
us if ne began to save Siboii.in i»l for llie 
and did nut ns<‘ it to 1 msU‘ii doielopmc 
of tlie productive foites ’ 

Are there not elements ot A narroiv, dcpditmei 
al limitedness in so categoiicel an appioach’ . 
tlic same time foiecasts made ftom the Stan 
potol of isolated scientihc disciplines often ' 
not doseldil. Uur geologist suggests that aft 
2000 all od will he used for chemical synthci 
and energy svill be obUitied from nuclear Qssiot 
Out stateiiieuts aie made in physics that t 
Earth's lesoi^es of bssde materials will be pid 
tically exhausted by then and will not be at 
1<> play appreciable role in mankind’s power be 
get 

illustiations of tins kind of interdiscipk 
incompatibility m modern science are eniotio 
ally very impressive, but it seems that it wor 
be moie constructive in ibe conte.\t of o 
theme to make a uietbadological analysis of t 
(reads of development in science m connect! 
with the ecological problem With such an t 
proach we first of all come up against an act 
lack of information about the biosphere and t 
need to fill this gap. It is justifiably stressed 
the present-day literature tliat we must guai'j 
tec the continuous galbentig of information abi 
the course ot natural processes in natural a 
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Li<titii; the in.iin in Uii’ liniiphprc 

Mii'pJ li\ man, !«■ t:li><)inil> m'lii.irUctl 'rUeM) 
are majnr man e.iii«v il cli.iinies in tiic linnpUeri'. 
many nf tin m iiri> irrcM tiiilik' llii-ir iin- 

t'lication^ are )ioorl\ know ii' * 

Clo«i! nnj Ciiior. aii.il>!ii!n{ tiie iiwgeii <>cJe 
in llie liio<pliere. 

1! ne w.iiil io <'n<<iir<‘ lli.il ll«* hio^filicre 
fonlinito'* lo e\'st mrr t)ie term niMi 
In an o\>i:i't) rvrje, iMfli new artion 

mnvi be in.ilrlieil wilb an edort to foresee 
tt« r(iii<t ijoeiues lliionjjliont the l•r1>s^slcm 
amf li> delerimne how tlic‘\ r.in he managed 
{a\tir(ibl\ III a\i>iil((l I'lulerstandinK also 
needed, ,nul nr arr piv>e/nt/y on 

that cumniiiit\lii * 

Much IS uiulear mid imlelinile, of course, tn 
relation In the jwivsibie future en\ ironrneiit. hut 
the data alre.uh i\aii.ihle are (|"ite alarmtn);, 
because (here is eiideiicc' of a "leadiJv derelop- 
ing repjjcemeul of hl(jlu’r forms of life on lliB 
Cftrlh hy lower ones lhunif;li llie effect of antliro' 
posenic factors 

XliJ* A'3i\wt«vv avf .M' .(laV ,10.1X0 .forj.sJ ,ixj ,t,\xp 
Brooltliaxen Laboratorj, for example, a« the re- 
sult of continued exposure to (jamtna radiation, 
con\ incitich demonstrates the dmi|;crnU3 effect 
of the tendency toward an anthropogenic replace- 
ment of highly developed large forms of life 
(pines and oak.s} bx depijdcd local biota (sedge, 
grasses and titfbs) ’ 

There is a moment of similar replacement in 
cities and cultivated lands, because the simplified 


* Pr<*<ton Doud and dharon OiW The Orygen 
Cyela Selenitfie Amtrlcan, 1570, 323, 3.123, (My ila- 
hes N ) 

* George M. Woodweit are e(l , p 60. 
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Iinvp the chnracter of ecological-technological 
nlutioni There will have to bo a far-rratl''>'' 
terhnolo!Tiral resolution, obviously, in pa"'*'" 
from in(Jii<i|rie4 that liamaffc the cnvironnicnt li 
bio<«plieri(; compalible processes in indii'IO" *"* 
aijnrultiire By nccumulalinsr reliable infoRnr 
tinn on the ba^is of which fundamental 
svill be made in all man’s nctivitj", and net J®*' 
in production (althoriith the development of te*'* 
noloeical improvements is. of course, the 
si\e factor in the whole system of measoivoH 
scientific character aimed at optimisins: man e»- 
vironment). science will acijn ire new melhod''l‘'t'’ 
cal principles The first such is that of onl'f 
inir the acrnmnlafed infomialion .arrorilin? •" 
the near and remote cnnseijiiences of technin®'’ 
man's effect on nature We shall tancb 
this point a^ain in the nest section 

The second metliodolnc>ien] principle of 1”'^ 
ticalion the Inosphcre is connected with surP*^ 
mentinij science hy nn etlrcUve telenet ef 
pnttlhle its application will to some ealent 

the actiinl tech nolotjy of scientific activity. Meof' 

used to work in the main hy fl two-metnh’' 
scheme- 


1) In reflect what is in the 
of the subject's ncfivitv. 

2) to indicate, on that basis, 
.Vow the scheme has become 
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with fh,. ni>nro[iriate fur; 
activity fhecaiisp the 
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3) to indicate how to seket tile optimum (sub- 
optimum) action in given conditions, aliowing 
both for the direct and the reverse IIdLs of 
the tccIiDogenic cftccts on llic environment 
and (or tiieir consequences tor mnn 
Modern science should ho unusually scnsitivo 
to changes m the biospheto It should know not 
only what it is possible to do (under the known 
objectise laws o{ nature) but also, and to an ever 
greater o\tent, what possible consequences out ac- 
tions will ha\e This methodological rcquircmeDl 
will gcoeratc its own forecasting style of thought 
The most important indicator o( Uio maturity of 
a scientific trend, moreoyer, will become the mulU- 
tl^€ior^^l characiPT asii pj-ecjsjon of aualjrsia of 
the consequences foi Ihe biosphere of carryine 
out scientific and technical projects To make the 
calculations more accurate, more profound know- 
ledge of the real relationships is needed in turn 
It IS now jiisdftablv remarked that, for lack of 
information, there is a lack, as a rule of accurate 
estimates of non steady biospheric processes, 
whereas there ate approximate, tough ones in 
plenty, whose reliabihU is very uncertain In 
discussions of a future electromobile (which 
would need a two- or threefold increase in the 
number of power stations to cliargo its batteries), 
for example (to take our earlier example fur- 
ther), it IS perhaps necessary to calculate more 
accurately which will pollute the atmosphero 
more— the motor car ur the increased number 
of thermal power stations charging electromo- 
biles 

Mankind is at the threshold of cardinal de- 
cisions on whirl! the fate of the planet and of 
ourselves depend For those decisions to be opti- 
mal, a sot of oUeraalives from which to choose 
is needed. An understanding of how long we 
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postpone the final choice of strate^ in rolatia'i 
to the environment is also reeded. 

As regards the problems of overcoming adveree 
anthropogenic effects on the climate, Bodyl® 
jnstly stressed: 

Although it ■would be premature to adopt 
the preliminary results we have obtaiaedW 
plan economic affairs, they can be used lo 
estimate the time in which it is Defr'sarr 
to obtain precise information of the fUmat- 
ic conditions of the future Allowing tor 
the data we cited above on possible rate* 
of change of the climate, we must tale it 
that this period doec not exceed ten jfcart 
A later decision of the question of the di 
mate of the future could male it impo*- 
sible to tale the necessary steps to avert 
harmful effects of the chances on the rcoB- 
omy. * 

Information on the whole system of knowled' 
pe about the biosphere will help us orient oof 
selves more and more surely in the fight |o pre- 
serve our planet’s nature 


4.2. UNITY OF SCIENCE’S TRANSFORMING 
AND forecasting FUNCTIONS 

Unity of sclenre’s transforming and forerad- 
jnp funcUons is an Important condition for opH- 
milinR the biosphere We have shown, in ibe 
rind to ‘fd, optimiaine H 

!vity "P»n,isatlon of af- 

ildiil'l Ik ^ material basis in » 

^4-l>ftArA»r ? rro4«r(ff>n prnrrt<TM, 1^. ■ 

echnotoglcal revolution The technological rf»r^ 
Intion, how ever, would not bo one on the fcten- 
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conscquoDCPs of that into account scientifically* 
wliicii moiiprn ^cicnco is not ainnjs capable 
tlinna: Ilencf tlic rfisliarmony in ils de\ elopnienl. 

"Iiicii IS afJi'cliii!' iNu wliole process of optimisiD? 

the biosphere Here is another paradox, that 
everythin? that is damaged in the biosphere is 
damaged on scienlific grounds. 

The di«liarmoiiv between science’s transform- 
ing and forecasting functions is reaching ibf 
scale of a diiali«m of sorts in the methodology ®i 
science Only an organic synthesis of these tn® 
important functions can restore its moni’lif 
Slriictiire to science. 

The disharmony, and even the rupture, be- 
tween these ftinctiims is n.ilnrnl, and is the fruit 
of traditional science’s dincllv utilitarian drive 
national knowlerige lias always had to show «« 
wtiat we can master Drilv now Iras the qiie“tii>B 
been jxised difTerentlv for ihe first time: the qne*- 
tion of how things would be after this ma'trring 
and what wo vvrmld ji,,j rpninin in 

the b.iclsgrmind Or rather the adverse. W"' 
seqiiences were admitted a /irmri to he .somrfhiiur 
|fnmeasiirahly .smaller roi,i,iarecl with the pe’t* 
live achievement. iNot knowing the n itiire of fin** 
ancient man hiirite.I himself „r course but b' 
very quickly conelmled from ih.it not that It **’ 
necessary* to rejeit campfires hut simply not *■' 
thrust ones hands mto n ^ 

In today’s eeidogu 
leclmicat society Ih.il 
lowing for tlie ronse 
in.idequ.ile. A seteni 
the rhain ii needed 


reised simply a 
nities fur HI .10’ 


i<»i 1*111 of scienlilie an*i 
"f fialf-instinetive *f 
'X IS of course, qnitr 
rocedure for elositi* 

"* for the foriscqiien- 

»h)cJi Was tradition illy rou' 
Ilittess feservo/r of opCSJftU* 
ivioor. Is hecofiiing a kind 



mill tn neons devclopmcnl in bolh the object 
the model. It is essential, therefore, for the D"" 
del to develop foster thnn the object. The pt" 
ranlee that the object will repeat the path Ulr® 
by the model in its development (i e. that thech- 
ject will ‘reflect' the model) is the common cw*! 
acter of the laws of development, in the_h“^ 
analysis an objective generality, the basis 
which IS the world’s miitennl unity. The 
Inral invariance of the laws of development of''" 
object and the model is the b.isis of fiirecastitf 
tnodellins; proKnostic simiihition . 

Any pn>i;nostic modL-l (like any inforroalw"* 
structural system develops iii Iund.impntal 
with the external world and by the same u»* 
That IS why a Riven model of il-elf rellecti W* 
possible development of the real world somrhB’' 
tn lt,s development Tbe model's hytail helical 0‘“*' 
clopment up to a certain moment tn the f''“"* 
is also a process of forecaslniR 

It is j-articiilariy essential to build ferecasH"* 
niodels III study rlimalic chaiiRes »omo «f •bn’* 
may be of an iiiithroiatReuic character , 

ftack in the tlkdls | vrioiv h'eihirov, then I**’* 
of the f^ovtel ini'leondciRical service, reiwarlo"* 
♦V\'e risk clisroverinR essenluil, maybe iindesirr 
ble, ehanRes in llio iliniiile. ilifficiill to currefb 
before *p learn in predict Ihein m R'siiI tim»' 
.siimill.ltlon of tho ruliin, conseipn-nres (d »* 
Him shapinR activities not yet compicleil pul* *’ 
tainal tiliutatlofis, ats.vo *||, „r, hilMian ofti‘i<f 

•acouraiTinir il* sicotijimr to th* 

bloepherii! Con«e<)uelfrcs. hot |im« 

it provides great freeilnru (oi (hii Reuse of gf*** 
v«nahilily) of humiil ncliou for. knowing ik* 

* E K p»Jj>c.»v Ifoji fiiifttj nn 

PViwaae*. *' ’'el ♦ ||, 
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consequences, «c can select actions according to 
•heir fOMScquencos. That is |H)Ss»bk> because men- 
ial research acluitj, le iiunieHing, unlike gpon- 
laneous natiirnl processes nnd produciion proce- 
dures, is reversible 

In on interlude in ^.iniiiel Murslmk's drama- 
Usation (il u well known fairv lale, we meet a 
good old mail mid an evil one Die tonner gives 
the latter the right to tell Iho whole story in his 
own spiteful understanding of it; only Iho good 
old man will tell the ending himself, so as to 
wind up tho whole biisiiiess liappily, and not up- 
set the children Tiie nasty old man, including 
the old story-telling refrain ‘Stay away from 
goat's horn, aye and knives' in his part of the 
tale, venomously addressed it to the good old man 
who was to end the story happily without up- 
setting the audience But in romantic fairy talcs 
Garth’s prosaic laws of irreversibility do not op- 
erate, and wc can quite easily perform an unu- 
sual wonder by means ol an ordinary sack— ‘re- 
cover from knives, aye and goat's horns’ 

In modelling (as in fairy tales!) we can re- 
verse the process of deterioration of the biosphere 
(Kenaeth Watt investigated a model of the 
optimum culling of huflalo [bison] a century after 
their rapacious slaughter in Uie IJnited Slates ')- 
We can thus, in reconstructing time connections 
Hud passing ilieorelicaly from the consequences 
(future) to the actions (present), choose the op- 
timum action 

It can be concluded from what lias been said 
that we do not pass from tho present to Ifie fu- 
ture but rather from tho future to the present, 
this future being a reality m the present given in 


• Ketmelh E. Watt, Ecology 
»«»» A piionmoJirr Appraa 
York, I96S), pp. 358-61 


td Hesoarct Manaft- 
(McGmw-JJiH, New 
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llio mofJof TJii? realily also determi’oes tbeoljet* 
(ivity of tliR forpcastinp infurmation. 

llic problem of forecasling comes dowB, w 
wo see, to one of building a model of develop- 
ment. Ibe simplest are models based on extr*- 
polalioii used in practice in scientific and fed 
nicnl modelling Tlie extrapolation techniqn 
liowexor, is rjiiilo inadeijuate for constructing sf< 
tistical riata-proce«3ing forecasting models 
may also mention the flooding lecbnique, op* 
mum coding Iccliniqiie, and morphological 
lysis; it is possible that other techniques will i 
developed {not only based on statistical id®* 
mation theory but also realised by non-statistic 
al approaches to data). 

The development of these techniques is it^dl 
evidence that quantitative and qualitative analy- 
sis of tito whole mass of contemporary scient*"* 
and technical information has now become of p**®' 
mount importance. 

In a certain comple.x, dynamic, data system, 
feedback is established with its future states a> 
a certain moment in its development, which m 
principle increases its stability in its develop- 
ment. Living organisms (‘advance reflection' 
Anokhin’s phrase cited above), or oven society 
as a whole (forecasting as a social function) c«n 
be taken as oxamptes of such systems 

Wo may thus infer that scientific and technic- 
al forecasting is. In a certain sense, feedback 
with the future based on scientific prediction nno 
designed to increase the stability of both human 
society and the medium in which it exists. 

The stability of a system is increased through 
chains of self-management, from which it fel- 
low's that the forecast data must bo fed Into ih* 
control system. The functional link between 
forecasting and management is obvious. 
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"f ftirnro^ting JprpiJirtion ofro*- 

J-ormnJivTj oTpIiralinn nf iJin forfra’t'S^ 
not.!, witicfi j,rp rnurft m ihn rn»p| nf a nnalitati« 
<lc'rr,p(mn nf thn nnrt link.. I.a, an imniM-r 
join tn tfiH rr-pc*c( J’nKv nf (hr iran*fonitinir»B'^ 
forfCflMinefiin<-l.nn,nf,ciPf,rPta mn«! rJfrrli^i" 
ly riMlianJ nil ifm tondency of *r 

Piying matfiemaijra in knowledgn, which has oh* 
i<iinpd a mothfxJoIrtijical raL-tlyot in thp form w 
systems approach V A Sick In v, who. as Viff 
Presidnnt of thn USSR Academy of Sciencr*; 
workCfl oiii a pmcn-amme for the lievrlopniwil «’ 
*OMet sciencp, once said to Lunacharsky, de«- 
lopins Leibniz’s profound behen not to <>*-** 
pule blit to reckon- 

People will c''rtatnl> all agree anion* 

^emselM-s. o„d on all matters, moreover, 
blit that will onI> be when the science o| 
nature, ie all truth, has been fornnilatw 
wattie maUcallv ' 

V. A. St*U»- 






^Injitlify winch rcvrnl^ iho mechanism of sj*- 
tom « ntlK.nle in the.r medinm. ' 

“ 7' '"■gnntsin? xjslems are ones posses'ia? 

random sif- 

nais and ncsihle reactions to effects. They tJJ 
a( apt (Iiem5f.|-vf.g (o previously unknown signab 
an elTects f.onstant ?elf-re production gnarantw 
svslcms a certain stability. 

Adaptation of hitherto unknown signals and 
e ccts we can call an embryonic form of fo*** 
casting. The following example is charactensbf 
1 1C chrysalis of a parasitic wasp, forced to over^ 
winter in the open air, quickly develops gb'cf- 
nne m its protoplasm with the first aufomneoH 
snaps (down to — 5°C), which considerably loW' 
era the cryoscopic temperature of the fellnlsf 
mass, which helps it subsequently to snrviw 
frosts as severe as —TOT 

® certain Ie\el of complevity the capaciV 
to adapt to previously unknown effects grows 
(>\er into a capacity to foresee these effects, i*- 
to make them to some evfcnt known in advance. 

In this case we speak of predicting s)-sfcnis 
AS will be evident, feedback from the fnt«r* 
emerges at the level of these systems, ie. » 
tain stable and regular form of forecasting. Pre- 
tc ing systems have memory of a capacity ih** 
enables them to predict certain future situations 
on the biisis of accumulated experience, based on 
o regularity of their appearance in the P****' 
t.xamplc3 are higher animals and man. 

highest type are systems not connecten 
with permanence of the material carrier of their 


po<#n<itafaot pomt*** 
paciWl r^V (The, Theory of Potential Noise- Proof » 
Pacity), Gownergoiidat, hloscow. 1356. 
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I'n II m.idrr oj timf tx'fftri' sloam wonUht 
tlip pfUTKi jfMircp of powpf on the f»nn h 
wrmifl ),,ivp i,,.,.,! cliffietilt for Ihent Iosto^ 
dip conrlii^ion lhat tho horse and mak 
P'lpiil.idiiri woiihJ cJpcIine rapidly. * 

Ip division into 'pconomi^ts’ and ‘leehnot)' 
« in today a problems of forecasting is oh^ 
oiisly no less mijiortant than the once euslomaiy 
ciassjlication of scientific workers into ‘tlassi- 
rists and ‘romantics' 

Util It IS not a mailer of being ironical, from 
e boigbts of die IflTOs about the conservatism 
01 die classical science of the nineteenth cenia- 
O, divided into separate compartments. In pK*" 
eni-day discussions about the significance of 
mooern science and technirjoe it has become a 
Kind of cliche to slate that science's 3igmficw‘ 
ac le^ements of the next stage have so far proved 
immeasurably more powerful than those of ih* 
cfassical technology of tb* 
last third of the last century, for instance, ceiiw 
not envnsage the need to lake the internal com- 
bustion engine into account. And classical poor- 
er engineering were still continuing by inertia 
to plot attenuated curves of a shortage of ener- 
when Fermi and his colleagues wer* 


K -tj- , rermi and his colleagues 

nuiiding their uranium-graph it pile under the 
stends of the Chicago University stadium uilf* 
titanic Dersevprnn/>a 


titanic perseverance. 

It seems to us, however, that a direct analo- 
gy with the past will not do in respect of fbe 
science of the second half of twentieth century 
a IMS 13 Jinked primanJy with the immeasurably 
greater maturity and integration of modern 
physics. The main point now is not that we am 
unaWe to imagine some ‘gravitational-pboWn- 


' llamson Brown. Op. tit. 




For in^tiinrc, tho p*>«jtf»(Ii(y of a ktmi of «(«n 
'> li i<lonc iiifi' 15 now ficirts* (n«cu«sed (obtaiB" 
if'K fM(‘ mn«H of oficrtry noodecl by man, for fi- 
aniplo, from Kr.indc) Hornion Ifrown says l 2 ia‘ 
” jfranifo conlnins easily etiwrf- 

anl(‘ NMotiim <in<l (Itorittm f»jui»alcnt 
-iboiit ir, jof,, „f pi„^ all |j,g elemenls 

necessary lo perpetiialo a biRhly lerfmof- 
ogical civilisation. ' 

Alans power would be made e>cn greater ffl 
that case. Urown hmilatecJ biinsclf simply to ii* 
general comment that tins would g»e rise » 
new problems. Onenlmg himself, however, ott 
Uie conformist presumption of 'happy endings • 
he concluded that 

per capita energy consumption would wo® 
to the equivalent of perhaps lOO tons 
of coal per year.... The world would b® 
t^ite different from the present one, 
there is no reason a priori why it 
necessarily be unpleasant. ® 

On the plane of our theme it would seem 
that Brown himself falls into a narrow prof®*" 
sional illusion in this pantechnicist idea, an il- 
lusion based on an unwitting substitution of in- 
tegrated synthetic information about the environ- 
differentiated information ap- 
plicable only in allowing for certain facton n* 
being. Transition to a ‘granite’ technical citih" 
nation would undoubtedly face man with an a- 
pUn technogenic overheating of ibe 

"Fhe biospheric aspect of the second la*' n^ 
inermodynamics is associated with the discoiery 
ot fundamental limitations both to the obtaining 





rtjititrn ,trfc<isil)I<‘ to fornu a s>-3fetn, aQ ii 
IfTfonnocIrd totality of Wires.’' 

So llio favoirrito object of a«t mioeical 5p«' 
Iftlion. the depentlence of men’s lirw on ti 
ars. a No bas a plaeo’ Generally speakio?. tis 
IS not PTdiKleri Hut tlien wbere is tfic line 
twpen science and p«.etidoscjence? We ask tki 
reader to accept that ibis (luestion N not a si® 
p e one in all iLs theoretical niceties, and st3l 
limit ourselves here to the conclusion that li' 
<1 owin^ criterion can he considered aderpn*r 
lor practical purposes- if there is a link bcl»«® 
0 stars, planets, and people, it is insi^ifir*®* 
I? 'anishin? point, and so essentially insubsf^®- 
tial and therefore cannot serve as the sabj«'' 
matter of a rigorous science. 

In many cases it is probably easy to ante- 
date the cockiness of some of them to the 
01 trieir birth under the sign of Mars (or to so®' 
other arbitrarily interpreted sign). But evfii 
if such a co-mcidence in time, or as they ssf- 
correlation, were substantiated, it proves noth- 


ing. 


. American scientist Kinsman, sharply f'" 

f'lting the technique of statistical demonitration 
ot a dependence of the climate of Florida on the 
icebergs of the Atlantic, calculated the correla- 
tion between the number of icebergs over 1'“ 
years and the number of commas on ten succ^ 
9ivo pages of the work he was discussing. The 
correlation obtained was 0.81; consequently, hi 
the logic of the addicts of statistical jiiggi'®?' 
commas were the cause of icebergs. , 

thus the par,idox of such conclusions, »»'’ 
nn! *>1 apparent. Bill t'"’ 

question remains whether them is, in fart ('*' 


' Frederirt l;nfel« fip tit, p 70 
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. f rr K ^ "/ rrnowablo n-.>urrr» 
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ranaformation of tf,p lochnolotry that r.^ 

naro,ln ”r”^ ^ enrol nnprr 
men in »" lh.> enTm..^ 

lias t ^ of maaterinir natiirr 

on* reviMleij its Iimifationa. 

'^ore rompbraM. 

I>olinviotir *n!!.*^'* ‘ IH p«-.aiMe fiitiio* 

cv (nil p "f these flifficiiltiei a icntlru- 

<We in' mV"'' airno-tirim. « 

Jiistili'e* "pf *" '' '’’fern Itlerntnre that in geiPi-Mf 
Mt, i f if of .. r„f,on..l rrpresea- 
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” *'• that »en»e hi( be- 
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• fiieh (he real 'r"/''" 7 '"'-'’, 

(fpjin srtu.nt a« ,, fr-i««f.,rr/t..l bf 

rliadnif H-.rht J I..-1. * P, '"n"’’' ! 

over „e,;..r y“" 

ff"* /Pi/nfro tlpntp fi< l.f (" 





0 ran ii>nrliiil(< (hal. h»\^c\rr 

(•«. ,)tii| fio«r\cr UiP pionafl>*< •* 

'■''•"<■'"‘‘1. It !•* imt to stinpy all |I»p «•"«• 
of 1,11 ,,n j}„. |,|,»,nlipn* onrt 

•Ml. I for .ill j |„, ,f,,p ^cti'ncn mint imi« 

in not cntnini; iruo, ni,,y toi*('thpr »nlfi 

!■’ nHin.iii. m.hoiis njHiniKinif llip hio«rfi'" 
"« pnlail ,u.«. fon.e.,,ipmTi. •hi^'* 

'*IH rail for now forint anil niothinN of nplmn''- 

inif ilif l)ii,«ji|i(>ri> 

I •ill'*. It H iinposHibl,.. ui ,niy |,.vt'l of irii'"- 
<•l■‘''o''•^ Koiiio liifKl of iiImoIiKp bi<»*l'fi<’f'‘ 
■iptinii^in^t iirl, optiiiiMlni; tin* bio^proTi* » »■*' 
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ecological synthesis, 
the future of science 


A scienlificallv * unity ' 

omprehcnsive vcsUgalmn oi t ViuwdIil-u- 

lie intcracUon of lec liaise [or^^olan- 

This issue IS especially nupui taut or ^ 
ling socialist society Leonid ' j ,u thn 

A comprehensive systems appioach to i 
working out of 

needed. We have adopted such an approach 
and will carry it out consisten y 
The multilevel social and ii» < 
problem of optimising the biosphere 
odological kernel connected fu^ a 

integrating the sciences mnu l„.nd, 

measure recommended by out s , an 

taken out of context of the who « 
in fact lead (and often dues) ‘ 
the recommendations of olher sc 
a result it docs harm 

'LL BreAnev Speseh to 
ConjtitucDcy, Moscow, U nTi 334^’*'^ 

»m. Vo! 3 (Pohliidal. Moscow, 1973), pp. 331-85. 
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I V 'I mei'tin? of Jhi* 

tin If loan intfMction of ti* 

(lint I 'T tf'O iJifferent jeionff*. 

fiKf T* I * I sectional indepeuif- 

(citii l" "^1* llteir internal ron- 

ifif. V * I'oss If) iJif, course of this ex- 

'"^‘l-action fscientific ian?usge thus rt- 
i**’ i ^"f'lhimental, while integration of ih* 
‘TTiergi's inainl> as a scjentific and of 
(,< nisatioinal measiirt' to unite \ariotJS scientifio 
scientific enterprise. 

aoH r ^ ijucstioning the productiveness 

and methodologicdl justice of this form of int*" 
gra ion of the sciences, we consider it a 
sjnthesis of knowfedge, serving as a premise fof 
synthesis The sciences of nature 

organisational umtT 
in such a -strong’ synthesis. The process of 
actiieving it, of course, will mclnde many ton- 
iroversial moments It is a multilevel and a mul- 
process and it will probably not be irboUj 
ompleted but will evist only as an uncompfolM 
tendency, but there 13 no doubt that a onifica- 
o physics arid the systems approach 
be dee.,,.. realising it (in whole 0 - 


be decisive in realising it (in whole or in part • 
'^n “ -strong' synthesis of loo"'*! 

edge will emerge more and more as a radical 
p idealisation' of knowledge of nature. 

«i.a broken nature down into bits S'* 

th« K-.'”®*'® ‘^““''enieatly to tame her, settiaS 
tdn J another so that the com- 

linL«t*fl®®‘ profitable to man {He«»l 

Jinked that with the cunning of reason.') Tin* 


r«««n7Vro''’"'"r* 

(Clarendon Press. Ovford, 180W). 




Ilip nppi) to overcome the emergintf eco!ogic>l 
crisis H cre.'itini? nn a<Miti<»nat material niol*'^ 
lor lookinj; for more effective ways and nieaM 
of intepaiinif morlern scienliftc knowledge. 

I scientific revolution is called 

linked wjilj reconstruction of the verj' logic ef 
science As Harry (.r.mmoner lias remarked. 

Tlio controversy centers around the q®*’ 
tion of Wrlieilier L.tsic science ought to h* 
pursued for its own sake, or whether cgnal- 
ly basic research can be done in ihe 
complex arena of nature as it exists o®* 
side the laboratory. • 

c JJincr logic of the development of scicBi 
Unc theory— the drive to penetrate further »0“ 
deeper into matter— is leading in fact to a dr*- 
crepancy with the need of the vehicle of scicBce 
i^tself, namely man; this moreover, is not a 
lined need of some sort, but a grossly palpaW 
need to survive in a technically reconstroclo 
environment. 

Science seems to be going through a procc* 
nf alienation from man, and in order to end th't 
trend a re-orientation of basic science from pml>' 
lems of the depths of matter to those of the ia* 
teraction of man and nature is needed That *P" 
plies above all to physics, which is being intc®! 
sively ecologised, requiring deeper analysis 
both the biosphere 's biogenic and abiogenic P*' 
rameters and their dependence on technical 
fects. The physics of animate matter above »" 
needs to be studied in more detail. There 
Alpine plants, for e.xample, that have the capa«' 
ty to transform solar energy into heal that 






tiplc in research into the biosphere, relatively 
Independent of ‘physicaJisatfon’ This separation 
Iroffl physics is linked with the systems ap- 
proach’s definite methodological limitedness: in 
combining processes and phenomena into com- 
plex sets, the sj'stems approach, not \el per- 
meated by physics, as a rule gives a functional 
description of llie external phenomena of bio- 
spheric processes, necessarily ahslracting them 
from their inner content and from the physical 
tnethanism governing Ibem We shall touch on 
the systems approach's methodnlngical merits lat- 
er; now we shall look into the methodological 
aatore of the cfemonts of the ‘phvsicalisation’ 
of biospheric research already materiBlising to- 
day. Disciplines like geophysics and physical 
rhmalology are based nn the method of physi- 
eal dedaction. 

fiudyko fmphasi«es lb.it 
the main ta^k of phvsical climatology is 
to develop B throrv nf climate so as to e\ 
plain the patterns of n mefeorologic.il re 
gime by the method of physical dedaction, 
le on the h.i»i' <it general phi'ical laws' 
Deduction of liie belinMour of tile biosphere 
the basis of physics ts also escepfionaHy fruit 
I'll In the sphere of developing a ihermodynan) 
fctonccpUon of the biosphere that demonstrates 
tn» complete applicahilily of the second law 
*•' thermodynamics to the biosphere 1 

Thus, In oUr view, the miisl natural way of 
Synthi-slslng knowledge of the tiio*plicre, and at 


> Iltidjla U(| 
tVi», Chniau 

N’e C MiUid) Mi 
In I XI N<ivik f 


m* nf liid* nio- 

\t ) Hf>to4^JoMiekt$ki» 



fi-rim fV'ttirtion (it fh«>tni*l?y 

«rrr,mplr«»,M. »nrt li* 

1:%”';;,:;' ;;:'s, t' 

Uo I wlipthur tfiprp wiIJ bo thii grnmt- 

.T""’" pbJ-.^^foViIp«- 

^ tirroMot flj«* rip^nmcr 

^clonc©^* t>rnnrhi*<t of m^Icm catuni 

Thp PtyiTui|oir|(-,^| ari'umpnf abovo al] fjYOBis 
iiY vipw. tfip juJp „f AriftoJle’ji PhytKt. tof 
Ytancf. ccuni'S from n Crppk root ph'jtLc foof 
timoY tr.in<tl,itpri by (bo I^Hq natura, 

iho iH^k iL.flf bP^inY wtth a lhe«iY in wbich 
P lysics IS iJcnliTiM wuh Ihe sciencp 

nature; 

In «f> far as knowlpilj^p and science are 
produced in all kinds of research inrolun? 
princjplDs or can**?? or eIom<‘nt5, il ^ 
comes clear that m /Ac rcicncc <?/ nafurc il 
IS necessary primarily to define nbat « 
related to principles. ‘ (.\Iy italics.—/. A'.) 

1 he possibility of developing a single, oni- 
vereal physics in accordance with the iaiv of ll"^ 
nf^li ?” Ifie nej/atioa as the theoretical ba?>* 
j ^^o^Iedge of nature is, la our view, quite 
real. ■Hiis position would be the highest etpres- 
aion, the apogee, of the tendency to subordinate 
*? that IS observed in cn« 

(mitigated or more 
*P yf. Physiealisation’ thus emerges in gen* 


t-. 1936, p. 5 l (In Ro»- 



tral »s (I pnwess (Icndency, (Ipmand) of liroad- 
tt anil broader extrapolation of dovclopinj? phys- 
ical knoftledge to the whole sphere of the m- 
wslifjation of nature rather than as a once-ana- 
lor-all act of reducing the wliole diversity of na- 
total scientific knowledge to already existinR 
physics. The process includes a feedback mo- 
ment, that is to say all non-phy-sical natural 
scientific disciplines are not situ pi v being ab- 
sorbed by generalised physics as the general 
theory of nature but are all making their con- 
tribulion to this integration Iheorv rhrongti 
knowledge of animate nature, for in«tance, pliys- 
'cs is being ‘biologised’. Gut since the concep- 
aal basis, the starting point, of this universal 
ynlhesis is physical knowledge, this ladical 
orm of integration can quite justly be linked 
irecisely with ‘phvsicalisation’ as extrapolation 
ind at the same time generalisation of ihcorot- 
ical physics. Evidence in favour of this alter- 
native is the transformation of iheorelica! che- 
mistry into a branch of theoretical physics One 
can suppose that a theoretical biology, loo, will 
ultimately take shape as a certain branch of gen- 
eralised theoretical physics that does not ne- 
gate the specific nature of the animate, hut ex- 
presses it as a kind of physics of the living 
Relatively independent branches of science 
'■HI correspond to the specific fields of nalnre. 
hut they will have a common theoretical physics. 
Ihe departments of which will pass into one an- 
ethcr on a principle similar to that of conform 
*y. The single trunk of the Ireo of science, while 
remaining ramified, will consist of generalised 
rheoretical physics and its divisions 

At the same time the independence of the 
mvisioos of research will be preserved (without 
rheii being isolated) within the framework of 
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quaiitn(i%c ecologies J Jaws (of the type that 
has)°^^*'*^ is strooger the more linlis it 

^ Physicalisalion’ of understand- 

ing 01 ifie biosphere, physics itself will undergo 
reconstruction, if not on the plane of its fonda- 
mental lai^s and constants, at Jeast on that of 
Its methodology. Physics must become eTolotion- 
and systemic Investigation of the structure 
o a phenomenon will thus organically merge 
With study of its genesis: in the end a single 
pnysicalist conception will be built of the cro- 
liition of matter from the 'big bang’ (moment 
”, fitne t = 0) to the present-day lechnicised 
slate of the biosphere. 

III. In addition to tlie trend toward ‘pbysi- 
caiisatton, the inform alional-sysfemic notions 
associated xiith cybernetics are acquiring a more 
an more essential role in optimisation of the 
biosphere. In their light man and the environ- 
ment do not have the status of a tatonomic se- 
nes or are even in a state of mutual exclusive- 
ness and hostility, but form part, on the contra- 
ry, of a m.aximally broad system as information" 
exchanging internal elements (or rather, sub- 
systems). This cybernetic sociobiogeusystcni bas 
a capacity for self-regulation, wlille its elements 
{man and nature), taken separately, largely lo'f 
etr capacity of self- regulation independently 
01 e.icli other. On that plane nature emerges not 
simply as something external in relation to man 
^ so internal condition of his further pro* 
g^ss. .Man anil nature prove to be siib-syslems 
” * unhcrsal swiobiogeosystem. Human pfv- 
, ” ”0 bo seriously damaged by regresaiw 
<1 -grada lonal tendencies in the development of 
the environment 
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\ .1 !. t.. llint pliysif underlies 

tnonobajif, tbal «* •«>• ' aiCterenlia- 

»il Mnder?UndinK of , * rest i>n nl>ys- 

lion. 'll Idle bU l»u' M-u-ncoi nsi i ^ 

Its. I tlu‘ (ori'cnsls 

That als*i hold' m »■ .< ' ,.tlifiently 

of tho soeUl " nsiH’ct* 

made unless the) «lh"i J hus eslab- 

of tlie mailer, i'rieme, i,n,ral «le- 

hshed that, as a ^•*r?:rereaU.r ' CnUlies of 
sclopment, the use ol ‘ ,\t.r\(lay Ide 

encrsy in rnalucliou, of ihe plan- 

ia leading to arising. tUc 

eL The notion of a i.ea ^,u.r the 

breaking of ishic h «»*" second law 

planet’s climate,' lor ’'*^""'''‘ “^5,1,1,. „* employ 

of thermodynamics it '» '"*1 viilhoul 

energy without disseminating luai, 

headng the barrier leads to the con- 

Thc idea of a quantity of 

elusion that we ma> im ^^nd, turns of tecli- 

cnergy at our dtsiiosai n ‘ mastery of 

nical power (e\er wiiu ^ban^ 

thermonuclear power) Ihe PP deUTmined 

ges in this quantity will S3,bilitic3 of 

It IS quite iinderslandab ^,th ,t In 

economic growtli will he barrier, 

other words, when we oHo , ^ physico- 

we come to the notion must 

social parameter*. ™ from the realm 

thus be based on informa ceology, which 

of physics, and not only, say of 
estimates natural already reached 

ger Of the heat barrier s bemg^ alceaay 

within the next hundred years^^^^^ ^ ^,3 

In order to exclude tt p parameters, a 
cordance of physical and social p 
‘ Ser M. I. Dudyko, Op «>* > P 
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tes ot ll\c environment f'ght na 

nicised man himself In <- j,fou nian risks 
tore and losing his sense of Foportiou. 

doing himself down \,:iure HfRel Healed 

In lus Philosophy oi to 

the ‘cunning of Ins u( Nature, 

preserve himstdf in p,(i„cts of Nature' ' 

by sheltering behind othir p essen- 

'hat thesis undoubtedh “ natuie based 

ial features of mans Htlitnae 
m technique, but man and na- 

rharactensing the intera eharacter mas- 

lure. have revealed thc.r limited ^characm^^ 

much as they jiere or.eii e^ . a-chnique 

icnng the habitat On t t P against one an 
ot setting the forces of to be the 

other has often proved, m m ^ the 

‘tunning of reason \^ben pillaging, of 

conqueror, who ,,, cunning, based 

thinking of reprotiiicUoi „ 

on crude force, pioies m 

smoke screen for , ^clinical pO'i''*'- 

The epoch of scienlihc aiui 

For onr reason to be really ^ 

Slavonic the w-ords „(j not simply 

clever were one J "^ture against one 

lo sol ibe forces and 

' G. W F. llcgci The 

\\ c! the En^h^-iopofoiti cUrondom Press 

Translated by A ' Mdl«^ 

, Oitord, tSfJO), p 5 . it« old ' 

» Thi> I'ncU'h word ' 

^ 'lesraed' comos from Old Norse 
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ihip ti) ijic * 

ni III (Mrin(p)r 

,,| ,.,,n,i,tiofi /or s licit foO 
'p‘‘i"!i M iiiii iotfsr>i(i»n of kno*^ 
'I'UiitliDn oJ till' rii'oil (of ft new dccfi'' 
i<f I III' Hrii'iir*"! Ill roriKoction willi 
of till' fiiiHpliori' 11 tifJi'rj iilentilicif 
tillin' Ilf ri^'iil pi-iliirlioiiiirn iinifi’f*t«™ 
|■(‘llll( tiiJK [fj,. complex P> the s*®" 

iniiniT, fur iris|,iriei', s.iys, as refst^ 
of dll' ili'it'lojiiociii of irienec: 
inch II, 'w liTlirniloirii's. which w"™ 
ss.iri^ cut arro'is |}i(» narrow Jtnes w 


prc'ient scjentilic disciplines, are in “*■ 
itiand. Wrc mi^lit e\pett ■icienti'its to oxer 
come their red net inn hi as * 

Heductionism n opposed prcci3el> hy s)^ 
terns enginoenog The most fundamental diffi- 
cultj of modern science, is linked, la fact, 
a rational synthesis of physicahsation' and 
terns ideas. 


In his famous paper on ecology and social 
action at the School of Forestry and Conserva- 
tion of the University of California, Conaoo^ 
considered the prime cause of crisis phenomea* 
in the biosphere to be the fact that “in a di^ 
rupted ecosystem the natural cycle is converted 
trora a circular system to a linear one.’* But in 
our view he drew a mistaken conclusion fro™ 
tins just methodological thesis, as follows; 

In an intact, natural ecosystem, 1®* 
concept of causation is fundamentaU) 
meaningless, This is due to the circulan- 
^ ty of ecosystems Causality is a property 



o( a linear sysU'm, dctoinn- 

Ictmines (is t''e 

ncs C, and so ou. epislemological 

U will readily bo ' ror^hes m like 

root o! lliis mclliodoloR ' , „dorprota- 

aulhor’s "1 , \'„^,aiU as nn mUT- 

lioi^ oi Oic conception ^.rionlinir lutnseU on 

Bction. For ilmt reason, y hnear causali 

a metaphysical ..cological mdelerniin- 

ly he comes to a kind < l k cannot be 
■L. And in any case basic sc.ukc^ approach, 
extended to ecosystems w man 

Cut It is not simply m wild ccosys- 

does not develop (m j liuman being 

terns) in a closed circle, conception 

in progression, prognss t, 

as we see, assumes reducing man 

of nature. So the ^ it;, consisteniadop- 

proves to be inconsistent, « i^ousseauism , 

lion leads to a kmd oi 
ie. a turn from technique to nature 
criUcal strength oi j”^l,c*system of private 

to present technology and proves quite 

enterprise), its confining man 

meagre. There are no B™u^s 
uncomplainingly to a cio» s „ .^2 the means 

difficulty consists precise y ecosystems op- 

to combine the closing Hevelopment. 
timally with man s ^ combine the sub- 

It is possible in principle leading 

ordinate element of but progressive 

tendency of 1”®’^®’’®*^ ® ^ elented for that in the 
development must be rep cvcles so that it 

form of a rational '^.'^Xeness The methodic 
acquires the features ° of integ- 

logicalhasisofthis is the acnieve 


‘ nid. 
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'■'T •/ „( ,,, 

<n f -<irTr[Htt*r'i»P4 

• iirifl#*! fr<f I •'•’pT'’* 

'ixri )l >1 (i«ilv 

rtiM iiiTi't'rir ififi>nli 4 i-i|i(iri »rv r*! (f X'fi’l’ 

r<’t^-»rr(i Ifi(,> rfi.. 14 thi* h W 4 »f 1 '“* 

••••ohisir «l prppfiUni flii« iti intr <[ ly wijf. nit L*'*' 
urn <tirtTPil it.i (J, If [Niworfiit ft>ivr trim !!► 

'itnl r,i „l wt.irU I *-nin wr-t.*.' 

‘•0 thi* hin.l <r i-pmi mtly {>*< •otvffi nn tS* 

hmi 4 Ilf fi fYiiirn i»rvf»nlr 4 vn!hf 4 l« nf thn 
itriil wttiil «ri«)nr>"< * nm mfiiirr jintjy nnl** 

I’Jni (•nvtfKtimffti! iJut 4 r»>nr**rn4. 
ptlfftt.Jy rnMi;n friim thu 
tfiriitiifh binlrttrv, til fpri^iripprinj. tcrhn*'!'^ 
IlY. and di'ru>i;f,ijihy. <*fifpr Ihp pvprt Of'’* 
p<tiitfi>viT>< lal rparho"* iif fponumiC' 
[w'liftral t'roniioi V ' 

rh« ^KpldfniJiji'ixy^tf ni ran »nly t»* fompf'f" 
(irndpfl tin th»i haiiy nf a nnitini; of ih* pfli’rt-’ 
«f sperjaliati in ifip iliffpri'nl liranchM of 
natural and Mtx-ial 4rii*nfp4 Wan rnmeJ in*® 
Ifila nltraroniplct 4)4t<>m na tlie rontrollm!? 
suh-ayaicm and naliirf. aa tJ«> r«ntr»llMl. In th« 
scientifir and Inclinicil a«e earthly nature i* 
largely loam;* the property <>f self-reffolatio" 
and H bejrinrttni; to depend to an ever jfiealW 
dejfroo on rpgiilatinir activities hy society. The 
•ate of the sociobioifeosystenj is largely governfJ 
ny social laws 


jThe comple-r rhargcUr of the ecological prohl*® 

iffouP ’ 'i 

•loW ** “1 ^^rtodofoflcAert/g aipttlY 

(oa/eri, already referred la 
. \ ' ^nin Co/Utled fYortt, VoL 30 
ishors, Moscow, 1964), p. ige. 

Harry r«i„n,oner Op cir, p. 25a 



«IVP I1.P „f ftiittrnil rr«<tt>rrpo and rfnfoftre of Jh' 

'’r.v.rnnm.'ne mn*! aU,> ,h If.oir jof. ' Thif »«'! 

'•f work )• tnriy mfjorjit in tl.o VSSK 

'ompioT ay^fom^ fjiHlo ttnrfnr^tantf^bfy p^^ 
«i)pp..«(* a rortnin ntPiotitrF* of InlorffMffpliMfT 
rol-ition* 

Tim fintrolafion of ([lia «triirtnrn i5 a min' 
mon mptfiixjrijoify m if,,, vnrtoni rochni'inna #f 
ronfroin work Tljo <tronirtFj of the recipr^faF 
ponotrotion of tin- «rienfon depends on the ef- 
ertiveneis of t)iN inh'urntinir methodoloijy. The 
(leoretical lia^is of orirani'.ilional complesia? 
IS n certain preliminary conceptual (fenerahty 
(proiiifed, for esnmple. hy the concepts of sys- 
tems nnotysjs) of the vnrions sciences studym? 
one sinifie object, the biosphere The inteyratioa 
, *ed(re in the sympiest form (eichan?e 
of information between sciences) anticipates 
compleTinjT, but the latter at the same time fa- 
tensifies the theoretical infein-ation of the scien- 
boundaries between theffl- 

The complesins; of research is the practical 
basis for the inte^ralinjj of the sciences, and the 
various sciences are becomins; progressively in- 
tegrated. moreover, in the crucible of modem 
quests for the truth. 

Thus, although the completing of the scien- 
ces must be distinguished from their theoretical 
synthesis, it nevertheless lays a foundation nn- 
dec the ever closer unity of the various discip- 
lines (the highest form of which in the natural 
sciences is, for etample, the trend toward "pliy- 

sicalisation’), 

As regards research into the biosphere com- 
pleting of the natural and social sciences shonM 
open the ri>ad (o (heir deeper theoretical integ- 

' Pravda. 21 .September £972. 
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fill for tlio biosphere is undoubtedly ihe ei- 
treme division of labour which the cntTentseicn* 
tific and industrial revolution has perhaps Diai*" 
even more acute. The narrowly specialised e: 
pne designer, for evample, ab«orbed in concfi 
for only some physico-technical indices, an 
who does not properly envisage the carcmogei 
ic effects of exhaust gases, is not modern, i 
need for comprehensive, synthetic criteria ha 
matured in technique in relation to which el 
fici^cy w-ill bo only a component. 

Technical designing, as wc have already re 
marked, needs to be subordinated to the tnle 
rion of the 'biospheric compatibility’ of Ihe pn*" 
jecls being developed. An important means el 
optimising the biosphere is to reject pmjerls 
that are noxious Uiospheric criteria of the di'" 
velopment of technique are playing an ever in- 
creasing role in the ep<;ch of the scientific and 
industrial revolution. 

A synthesis of the natural sciences, the 
highest expression of which is the ‘physicalisa* 
tion of knowledge, is a necessary but iaadeqi'*’ 
to methodological condition for optimising ih* 
htosphere. The tendency toward synthesis f*®' 
moving on into the social sphere 
hforxism Leninism, ns an aggregate of eco- 
nomic, philosophic, and socio-political views, w*’ 
and remains the foundation of the CommMni*! 
outlook on the world In addition, now in ll>' 
age of the scientific and industrial revoluli''®- 
es,M..ci.v||y ,„uh,, developed socialMni. a truly 
scienliric world oiit|r«,k is incoaceivalde without 
Its org.iiiic inror|)or,jti(in of the latest, geiieralHeil. 
philosophic,, Jiy contprehended facts of tl"* 

n«l..r.il and technical sciences. 

Integration of (he social and natural scien- 
ces f.,n he h.iosi Ihe comprei.erisivo concept 
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lion o! value aspeclo ,,,ll mote 
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and more incorporate » i « „ 
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the ghen conditions will ' „( ^fu-nco 
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predictability of the const 
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ology, on the wntrarv, emerg ^ 

ditions as an '‘"’^"^/""ppcin^genesis it^'cH 

of nature and societv - « histoiical procr„ 

considered a single ■ .r,v.ard piogiess and 
with a nniversal tDndenc%^^^^ 

the eslabUshment vLorld 

men’s being all 'I'’*'’' ’ - „ the ecologiial 

ralist extremes m dt ^ugfuniig the form of 

problem only j man’s atUlndc to na 

men’s relationship and ot man 

tore. , > present d.iv scientihi. 

The paradoxes L, ^.^ainct. that sci- 

and industrial Tevoiuno ,jpi„i.ile !■> achiexe 

entific knowledge alone IS „ol follow bv any 

umversal ‘ 

mesDS from Lnuwledffe b\ soino 

as certain capitabsV 
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rtii- iihiiii.op},,.^ .if iho i^\cntwnt; 
<in<l <'i!jfiln,-ritfi ri'dliiriri rtttifif only 
[iti'fni'nt thi'ir ntnruitir *• 

oTpiTinf Ilf «o«-ii‘t> i history. »hirh rrniJiD^ 
fur tlif-n, fH.yntt,f fh«* bounds of oaM' 
ritlitl moniirn ' 

\ fnn'si^tnntlv m<ini*tir. moleriali^t 
‘tt.inJtni; bof(, ,,f „f|,j 4orietv lays A faTO^^ 

able basts f„r ffintf,,) mforaction of iho b*‘“- 
Ml anti socjjI sfiitnfos 

Malhomalirs h.is a srn'cial mio in this Wef 
<*1''" mclhdiN of mathematiiral o’*'" 
tiellinif finploviiit; urtj.inisational technique and 
ronipiiit rs. ihi‘ mlf. of \\|,jrh is becominsr parli^" 
iilari\ urti.ii ,,nj,y erunoinics 

I be intenhsciplinart conceptual appam*“* 
called a -syslenr, whicli has been doelopmg 


of ikI V .''■'"1“'’ 'lars and the Problem of Moa^‘S> 
■•nd ‘Social ‘Sciences /jbcaaye f’o- 
•ohkte Irudy Vol _• (Mysl. Moscow. 1971). p. 302. 
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tspceiany rapidly l>o‘'' 

sis of oberoMics, and nit a major 

nalural and so5'“\ ’il>c nalwal jcionccs' 

role in ibc «l.lisal»on of ll>c n 
experience in ibc '"'?\lt^,rmation teem 

The ino%ement of enernl a law 

science into social scicn gn^fic knowledge 
of the doxelopmenl o\ - . natural 

(Lenin’s ‘How ‘o ‘ » ^ i-xampios mark 

science’). There are nalural sciences In 

ing the development of th stressed 

Capflfll, for instance, Ma« si c originally 

that, whereas political e -u^gjness men and 

studied by Petty, Barbon, Man- 

statesmen, medical men (1 ^ especially 

dcville, Quesuay), " viUi the greatest 

occupied themselves w 

success’. ‘ , , Fnttels of 13 February 

In a famous letter ^ One of Capital 

1806, announcing that the 

was ready at the end agricultural 

said that he had found he ^ and 

chemistry in ortLt (on gf 

S:tuhe ecoCmVtsV 

There is also « ■'''’ 

new ideas pass from Hie static stability, 

natural sciences The c P j^i^aducedindem- 

lor example,, was ,1,,, 

Ographic statistics A vciT -{lange. was pro- 
of universal movement j^ty (1847) than 

claimed earlier in regard to sociciv 

’ ..a sriubSt. 
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made It tJio vehicle even of a special sphere 
^ind formulations that are close 
10 the Baconian illusion that man, pos'es- 
9ing knowledge, can do anything he wL«hes). 
out Jus profound oplimisni in regard to prob- 
lems of liic inter-relation of society and natare 
was undoiihtedly fruitful. 

In liic eighteenth centiirj’ the shrewd Qnrs- 
na> undertook to work out the first model of * 
sociobiogeosystem He argued as follows. The 
peasantry pay out three billion livres— two « 
rent to tbo ‘second’ class (landowners, the ling, 
and officials) and one billion to Uie ‘third’ class 
(townsmen) but also get back three billion liv- 
^"’1^ from the townsmen (for produce and 
raw materials). The townsmen pay out two bil- 
•on to the peasantry and also receive two bilhoB 
(one from the landlords, and one from tb* 
peasantry). The ‘second’ class receives two bil- 
lions as rent and spends them, paying out on* 
billion to the peasantry and one billion to lh» 
townsmen. As w-o see. Dr. Quesnay’s table is 
balanced money-wdse But product-wise? It wdl 
readily be seen that the peasantry, having deliv- 
ered produce to the tune of three billion 


res received products to the tune of one 
billion from the townsmen. Where did lh*y 
get the other two billions of produce? Cnidfd 
1 II P^’mciple of conservation, Quesoay con- 
cluded that the deficient produce, to the sum of 
two billions, was produced not by the peasant- 
ry by nature itself 

On that point the great economist was niis- 
talen in rigidly Unking society and naliire, be- 
cause we now know that the nobility took not 
•he product of the natural element but the siir- 
■ P*^ducl of the peasants’ labour. 

' • speaks of Uiis in Capital. The Pbysl"- 
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crate’ ‘naturalisUc , j^al development by 

icUy discarded m u^t the interesting 

classical political t ^hich has nm^ 

conclusion remained ’ mely, that there 

acquired special ’^®\®Yvepn the economic prog- 
is an organic link physiocrats' justified 

teas and nature, True, gupplcmenled by 

singling out of this Imk siipp^^ 
an illusion, to some extent " i are 

leenth century but whose tra 

being extirpated with tiial ‘we can 

we have in mind the n ^ labour outlays 

take from nature f labour are the 
on surplus product. Nature 

two equally necessary co (wealth s) 

>As William Petty mother’' Ratm^ 

father and the nature (what we 

nal combination of 'ab always been a 

now link with We have already 

constant concern of re solution »n the 

noted the inadequate of its man sets 

spirit of HegeVs becomes more 

a goal and as his power natural 

and mote indiHerent to 

body acts on another Ue„el’s theses about 

Let us cite another of Hegei 
the ‘cunning of reason ■ ^miing as it is pow- 
Reason is ps*' general m me- 

erful. Cunning consists the ob- 

dialing ’another according to 

jecte to act ^ work on one another, 
their nature a“?J“ . ° If directly m the 
without involving itseii 
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ini (hi itniiiiuls llirtl il w,ii difficull 
stnirt-wiiuleij prujilo (n i liinh tliiTi UTiiIe 
Iv n■c<^^ttlHlI|[J 111,. jiMiK-c ,,{ tiui iJea for the 
century of tJie ^yktein.iii.iinf' of knuwWie 
niiture, we wuuld JeNclnp it fur twentieth cen- 
tury rondittniiv Iliere is no sense in raiin? 


mountiiiiis on tJu- grounds lliat it can. m 
ciplo, be June leciinically though science sliU 
CoQuot explain to us cireumstantiaUy why 
should not be done or what would be the de- 
plorable consefjuencfs of this global technicis^ 
act for nun The way out. as we Itaxe already 
said, IS not to reject aclixly but to raise the 
lexel of science m man’s aclixty (quanlita- 
lively in more information and qualitatively in * 
leoi lentil lion of information on man) 


»>rir, Sechster Band (Encyclepaihe 
'>i»sen«.chaften In Cniodris?«>. 




Tlie (levt'ltijjmont of monism is ihus capjwt 
by lioiiic) f un<i .iment.nl ism’ as an outlook tlia 
links a single ivorlil witli a single treatment ol 
It til, It makes m.ins interests its foundation 
‘Ilomofund.iment.ilism' has nothing in commoB 
with ontology and logical voluntarism; it casW 
no doubts <m tlie objectivity of the laws ol 
being Its task is more modest, to conduct af- 
f.iirs so tli.1t the anthropogenic effect on the sy^ 
tem of objective laws will baie a pro-anlhropic 
direction in future 

Whereas the pro-anthropic direction, howev* 
er, came about spontaneously earlier in the 
velopment of reality, this characteristic of 
objective process now depends essentially o® 
anthropogenic, technogenic effects on the bio- 
sphere, and so the position has been altered m 
principle; the spontaneous development of lh« 
‘man/nature' relation is now already directe 


against man 

For people to survive, this relation ha* 
he controlled A voluntaristic, subjective 
standing of activity as spontaneity is 
progress Although there can be no hbMiiiw 
wonder-working, optimising means in the ™ , 
nature’ relation, constant, scientifically ha* 
and consciously applied measures could, bo** 
er, in each concrete case at any given sta? > 
fully ensure a rational compromise h***f 
men’s wisiies and the biosphere’s P®®* . Vj;, 
It is extremely necessary for ™®®bino 
dissociate itself from the frame of o’' , 
everything in the biosphere gets settled of a" 
by itself Altiiough such illusions as, say, a ® 
talgia for an absolute robot that would of* J 
iliinise everything for us and do everyth K 
out us, without our elforts, is Inhcren 
.ess, the conception of optimisation ei ' 
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•hp Hon'^ity nf popnl.ition led to the destnicttoi 
of the fore^t^ Furthermore, because dried cos 
ilting was n«ed as tlie main energy resonrce, 
natural circulaliotj of matter in nature under- 
went a more and more monstrous distortion, tie 
substances taken by grazing animals froD 
plants wore not returned to the soil, becanse 
they were burnt The natural circulation of mat- 
ter was altered, in Ulrich’s expression, to a ti 
cious circle By virtue of this vast areas of 
‘paradises’ were converted everywhere into * 
desert Every year .300 million tonnes of dried 
cow dung (the energy equivalent of 35 miU'oa 
tonnes of coal) are burnt in the worldl 

Total negation of technique is, in es'sente, 
negation of man as an ’artificial’ superstnictom 
on nature (in the sense of not being limit- 
ed to the laws of nature), Man is a derivaOve 
of industry to the same extent as industry is • 
derivative of man 

The Soviet scholar Solomon Schwartz, bnog^ 
ing out the irreversibility of the social path o* 
man’s development wrote, in his paper ProbleMt 
of Man’s Ecology: 

There is no doubt that industry h** * 
serious effect on the state of the enviuia- 
ment There is no doubt, too, that 
cautionary measures (quite necessary) 
any degree of improxement of prodiiftro® 
(closed cycles, etc.) only attenuate tn 
degree of man’s effect on naturo 
do nut el i mi mite the danger of « 
terioration of the environment (fof 
the most competent production 
vast area of land and water from "* , 5 .* 
cal circulation) It seems to mo that ta 
PoailioD should bo self-evident to any P"' 
son not given to delusions. But it d®®* ® 
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marI.Nl, in hi^ mankind ‘Inetilal 

P ” .-iicli t.nk, a 9 It 11 able la solve’ 

r •I*’* that the wi 

lact of (},o nso nf so-callcd global problems 
In mankind is cominij fo the point* 

iooi^ng for means to solve them. 

1 ne«c means, of course, above all includ 
measure, of a social and political character tl. 
Koy to resolving them lies aionsr the path of » 
progress and socialist transformation of ho^ 
man society on n world scale. 

t today s stage the decisive condition for 
iccessful solution of the problems of iflobal 
CTCIopment is undoubtedly practical realisation 
or aelenfe, and its consolidation and further de- 
\eJopment in the interests of all nations of ihf 
»or (1 At the same time theoretical and roethod- 
ogical analysis of these problems from the 
angte of a synthesis of knowledge is also im* 
Dortant. ^ 

What, essentially, are global problems? They 
are those that concern human life on our plan- 
e as a whole, and above all questions of fO' 
sunng natural resources for humanity in the 
future (both renewable— air, fresh wafer— and 
non-renewahle— primarily energy materials), 

problems of providing all the inhabilanls of the 
planet wuth the necessary food; problems of 
conse^ing the environment: and problems of 
reprodiicing the population and maintaining 
its health. 

Globally foriniilaled problem, are thn, new 
to a certain orfent not only on the social plane 
bnt also methodologically, Tlieir most imtiorlant 

I Kail Mari A ConlrlboUoa to the Criliipia of po- 
btttal Economy^ Transtated by 8. W liy«„B,kaya 
(Pk>P«m Pubhahers, Hoacow, IS78), p. 2t. 




rhanco in tlio forms of nutrition and sonr- 
ces of ener^ry available to man. ' 

In our flay the problem of rational use of 
natural resources, which it is inadequate to ihinl 
of as inexhaustible when analysing the oullool 
for mankind’s development, is becoming 
ticularly pressing. 

The need for effective forecasting of lit* 
main directions of n]anl,ind’3 development in 
tne immediate future, and for bringing out tit 
most rational means of purposefully affecting 
becoming stronger now, in 
toe iJSOs, under the scientific and industrial 
rexolution ^ Global problems like the estaWisli- 
ing of lasting peace and equal international »* 
operation for all nations, rational use of natu- 
ral resources^ and meeting of the demand for 
elimination of the gravest illnesses, 
and protection of man’s habitat, are acquiring 
an increasingly acute character Jn the future 
these problems will exercise an increasingly 
perceptible influence on the life of e.-ich nation 
f,’’® ”11,'^*' entire system of international rela- 
tions. The Soviet Union, like other socialist cotin- 
tries, cannot hold aloof from the solution of these 
problems which affect the interests of all man- 
kind. 

Global problems are difficult to study scien- 
tifically. Their analysis must lake into account 
tho^ reciprocal connecliorui and relations, and 
various aspects of reality, apply an interdiscip- 
linary aiqiroacli with an nctne interconnection 
between represonhilives of the social, natural. 


' V. I. Voriiadtliy. DioitokKImlehtilii, <,ek,,kf (Pi®- 
eeofhemical Enayst, AN S'^SH, Moscow and Ualo- 

erad. 13». P “• 




for r 


'Tfnplf* .1 'irbsvstpm of ciiltaral cliaa- 

iirHKsin 1i ^ of interprelin? and rp-»p- 

hnn« ' ) ^ (i-srfitionaf social insfita- 

2 •<"') r.tai,h^Uod c.Iti.ral standards (a pa- 

ole ) ^ of tJjo cult of material aea<l*- 

rli0 case® If ic neces«arj’ to brin? oal 

vxlii (be peneral and the particolar. 

«hich m,i.f find reflection .n the model of 
ilm ‘ It !■= hi‘!loricaI materiah<ni. a’ 

he somloeical theory- of Marxism, that male^ 

^ tackle this problem adeipiatelf. 

> once mi>ro demonstrates its heonatic 




This 


' "33 stressed in Prof Gvishiani’# 

p< per on the methodological problems of model- 


Effecti\( 


.. - .atical methods tn 

CIO *"'‘'3fteation of global phenomena of a so- 
economic character is complicated b\ at lea'I 
(no clause, of indeterminacv 

the hrst class ^ associated with the conlra- 
diuion bet«ein the real system and iLs sim- 
pfthed description (because of the limitations of 
the formal apparatus) This circiimstanre makes 
if impossihte to obtain exact data on the 
state of the process at ,,n> Riven time from the 
appropriate models Furthermore, the more 
remote till ii»o,„|.nt „f time from the heifin- 
niiiR. till RrsMti I I, iitil, termiiiacv «f the 
state of the rIoImI 111, Kiel's hehavioitr tint H 
fixeil 





il lacte acd circurosUnces governing decision 
nakmg and the implementing o! ‘^^^isions. a 
tost of doctrines ior managing the ^ 

occupy the foreground in capitalist social science, 
ahile the comprehension of the various 
ttal links and ways of aHecting the shaping of 
events is becoming either a subiect 
MDslderalton, or is excluded altogether in tnai, 
koviever paradoxically, the complex mechanism 
ol shaping the requisite, desired direction oc- 
cupies the centre of capitalist thought, even 


'hen il b a matter of the unnecessary anu 
desirable, because a dcfiuilc angle ou the past, 
present, and future is formed m both cases that 
piarantees their being seen only through the 
prism of capitalist values and goals In the quest 
lor the spiritual, value foundations of capi- 
Wisl civilisation, lor instance, which capitalist 
Ueologista are trying to defend against break-up 
»od decay, even when it is becoming a matter 
of the need lor a radical alteration of tbe ini- 
hal principles of strategic thinking, capitalist 
^inceptions do not break out of the context ol 
die basic conditions governing the existence 
*nd luncUoning of capitalist society. While 
*eeing the need for changes, the authors of 
these conceptions sometimes, however, do 
"ot rise to slating this need for historical 
thinges. 

The Club of Rome’s reports, drawn up under 
*nnten)porary capitalism, contain multilevel dis- 
phja of capitalbt consciousness. An important 
Methodological conditions for successful appli- 
wuon of the now scienli&c technique ol com- 


piler modelling of global dev elopment is precise- 
ly to bring out the elements of capitalist nat- 
W'ness inherent in the Club’s reports. 

The leitmotif of its activities, of course, lies 
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problems of developing countries which they 
call the Third World. The authors, it is true, 
are inclined to pass over in silence the genesis 
of these problems, engendered by centuries of 
colonial exploitation, and in general do not men- 
tion sociological categories like ‘exploitation’ at 
all And they are therefore unable, of course, 
to employ such terms as, for example, ‘emanci- 
pation from exploitation’ in their description of 
social development. 

Instead of the future cnmmonnealth of pw* 
pies eniancipalL'd from exploitation, therefore, 
they see a certain time out of memory equatorial 
boundary generating a sociocultural ‘North-South' 
model ‘ The relations between the sub-models 
in this system are interpreted in a stale philan- 
lliropic form — the ‘North’ voluntarily males 
‘gifts' to the ‘South' The motive for this givinit 
IS often, moreover, according to the Club 
Home authors, a frankly selfish consideration: the 
gift has to be sent so that the despairing ‘South 
(not having received much) will not go to ex- 
tremes Humanistic slogans sometimes prove * 
simple cover for a selfish desire to buy oneself 
off, just as the rich often give crumbs to the poor 
for tlieir own consolation, the poor, of course, 
not only do not cease to be poor by this act of 
giving but on the contrary become deeper rooted 
in this social quality, feeling their poverty 
more. The reverse of this phi!anlhn>()isni al"" 
proves (historically) to he neocolonialism. 

It is quite understandable, however, that lh*' 
heart of the malter is not the moral and ethical 
side of these acts Ity ubsoliitising gifl"* 


> ‘North’ in this posing of Iho probltm •“’f^**',** 
Iho Industrially developed countries, and ‘South du- 
velupiog countries. 


lie ’North’ lo Iho 

take il 'cry ‘® hrnlansm, hocmis<? they 

iWrchy lallmR i"" Sh 

Iherohy conceal iho in Oic epo^h 

dcxelopmenl ot ®|ar\v the law of the 

of imferialktn. and Pf do^olopntcnl d 

unequal economic discovered by Le- 

taphalisl cnuntries in tins ' ceased to opc 
nin This law has stiU 'savage » 

ratc-it is no accident 'bat a coup e 

century ago, has been j country m 

of decades into the 

capitalist world {nrgotten, bo’" 

U must also not be mri, cliaracter m tne 

^irS’thfmutuara^^^^^^^ 

lion to models lor ^ 

’"'ik™ .naly-l* ™r.'f S S™“ '‘X 

tictoenl of ^ 

OJ viheliier their 



(» Mini? 

inf»TM i>n>n iJ iir>»S'r"TiM 


t„ F(,^ .Ivniimr-. ■>f 

11 l'*r tn ■Jdi i,,j iiTiirn i fi<>f>iil irtori i;rnwlh. 

I' ‘ M' r^’v iKniriiiiw f r>i>n i-Ir ) h'"*' 

niiij tn i.|«- I )„ . ourrifiiiJifjft i>f the CJal> 

H-rn.- h.M h,...M r,. iWntkt) 

■ n ( icir r>>ri|ir<>< ,i( rt Liiinn in (he reciprrK'si ro"' 

< tliiiriini; Ilf 'toot^il ,(nil mtiir.il p.if.imetrrs «d th* 

<if ,1 x, triable I'tdiippiiiT mniJcDia? of dilTrf' 
•‘III sitii,ihiiii-i that uiilir.ili‘9 the fljnjimrs of 
*«* < h.tinff III ,,j| |)|, <,.|p, i,.,J paramctiT* 

"ilH a en,.„ ir.iieotorN -if the initial one (sce- 
iijinsation ..f ^rJobaJ prcitilem>) The concrete ap- 
Iiiuath.ns. in (ho hottever of tins piv- 

• lutnc tnollntiJoJtiirit,|| iirii.nt.ilitin on t)u.intif>inU 
•‘‘ri.iiti cs'.enli.il ruoi li.nii-nis of the social fpr"* 
inodtiit of ni.ittor r fmiii serious omiS'ions 
.« general inotlu,rh,logif j] character 
, •'^«e h.neaire.iiK noti'il tlie CJiibot nomoS 

I'v to depict the sjstenis moment 




T,/ version of sysfenis analr® 

(fieorv ^'7"^ based on (lie most consistent 

leci^cT t! i <-• on m.iterialisl dia- 

sZZ. ^ materialist %ersion of lie 

Ifmert .1 however, has yet to be de»e- 

essential moments, relyinfp 

exneZf ’ ‘7'^ the negative 

* **^ f^lub of Rome’s research. 
dotnirpi^^pT stress that a common metio- 

,_ , 1 ^-’ ^^^*nre of the Club of Rome's schemes 
and Jack of a consistent. 
iin» ^‘^“^nliric theory, dialectically inlerprrt- 

r jf tj scientific data In that vital 

tn.;,, nnt'-systems component of the metliod"- 

hnl ,1 ^ conceptions of modelling glo- 

«a development finds reflection (although, of 
TFci '"‘h'idiial applied systems methoils 

nil eonstniclive development in it, above 

ail ttie systems dynamics referred to above, and 
the theory of biernrchieal structures). Doth the 
hi ri «h'l the final condnsions of 

,.r I *1 fiorne are based on conccnlions 
p iirahsm that obscure an integral sysfem-s 
ment” ®*viiisation in its progre.ssive Jcvrlop- 

^‘agnation is thus distinguished 
dovelopmont interpreted as ‘stirvi- 
tnent^l “ >he hazards of the mo- 
rn,.,,. ^hcceeded tomorrow by ever 

dated 'Phe nidicnl change asso- 

hv ni I * “‘'oliittonnry alternative ismasU'd 
ddlinll' f '"I"; ^f^’bigetics Real systems mo- 
Inif f 'b-veIopme„t i.s b.ised „n alh-*- 
ily^of "degrity and general liiim»n- 

"'0 aiKTialisl path That conclusion in- 
leclicH '77","*’'''^'“* “l'P*ic,Uion of materialist dh- 

Ihmar; s-IlT 1/ M,"";'"';'”'’ 



vl-Smon/’r "" interpretation of d.- 

evoltilionary prace« 

"f (lie MnicjLf '° i*’® 

elusion " ?^'?PP^S‘<®s W>at Is this con- 

^he r,h rr -^V- «" ‘f*® fundamental 

Iwsis of ll-> rovcihition is a transition on the 

iraniscd socio-economic formation ' 

shaneTf, ‘JU‘'>lity m (he social sphere lakes 
forces affains?"!^'' •i’® s'rinr^Ie of projrrcsai^ 
nhennmnn i reactionarj* ones All these real 
for fh , '""^'^r, remain a terra incognita 

reasln T'" n®*"®- F®® 

of' eem "’^ttfr how the details and subtleties 
,1 . , f®*®® programs and models are refined, 
.lent •mperfection of the ideas of devclop- 
r«.r. . cannot help having its elfetl. 

'"■■'turod process today as the tran- 
iiona i” ^ud more new countries and na- 

miiii ** '• ‘‘'ocialistically oriented road is noteveti 
nu iitioned in the riub’s models Models of pl<*- 
Cint are generated without real so- 

ciai f evelopment and without the real social facts, 
w-i . '«®oring of real global trends Inward so- 
I ol. .'■^"f/'”'mntion3 of the relations of prwltic- 
tuodern world fon-ordains the pro- 
ih . ri" substantial elements of utopianism in 
I H (dub of Home’s models Their mam npres- 
- on of utopianism „ lio^p,, 
ttL I determinant progressive rote of 

i: , working class as the subject of 

wort?’ ®f improving the 

^trift>r»rn; tlu* jnhTiNilJonAl 
* ** i*y'(tejn of ^oroiW 

coimlrtes. ,np„n, 


(irelu*‘i“‘ '-'Id does not, certaini), en 

nr.iy d,.„y of the work 




I«f r(n..ifv, Kfjtfr* it 

.tf n>ri(r*» tirvi n ’•n>-nUr^r 
*l.iri<l>nir «f tn <u><<ii tv HT* »'*■ 

oirotttttnf, «(<[•< r|i|f<fiitTi I ^ •'■‘J 

>i'U 'if o<i(rir*> ,tnr( ,» r^ipittli^l tJ'”*" 

<IM«rirnl)rtr ifn tJir wluilf* f# n 

«<>fy f.>«[ii<>n ID the fnrm i>f tli<‘ llir<ifjr 
ri»fiv»T(r«Mf«> All rrfiD i>r it K iifti'D h«*nft| Ift l!>' 
I lilf» Ilf JliiiDi* 1 rrl'iirt^, wtiirfi fr»'<('ti’ntly 

III <1 <I|(IM|-| l«< [Mltllloll 

I**'*’""*'’ lit*' friiitlii’fiiiiiirMn .iilifri'Mi"* liim'flf 
III liti-f>l<ii;trii|[y <igriitir.i(it pruhli-rrn Iif glnb-il J'“ 

\i-liijitiH-fiI. tf pnihl,.mi ifii mit rrjt’e I« b** 

iiliiilii^fK.iJ In nnlrr in (>fiivir(i. ,jn intnrr.iliT'*. 
I•{t-•tlll|;lrl1| tiliirk nf itiii*Ii"U. ijn nJcoloify RC'il 
«'<l lliiit fiDi fu'fiiitKi ^rii'Dlitir, vi^. ihi' jcifnlific 
^<^|•|ltlll{> of l^iDiini^rn A-* I^nin rcm.irlfti 

in Untfrtnlttm aitit Iiii’»i** 

'IT. ‘tt«"<i‘ piijilc i mIkiIi- I'likirnrinR'nt r'lranjff^ 
ttii'iii rmiii M<tr\ <iiiij I.riiii'U' • IJiTiiiiK' of tliw^ 
frnm int‘ltiiiiIoti>t;y Uio 

INirts of till* (.liifi of Homo iiciiiiirc a binrrpif 
cliaractcr on Ific iilco]oi;iral plane. 

ritat happens not only because of the comfi- 
tionolilv anif e^en (lie oflen coniplele absence in 
Beneral of initial ilermilions, anJ a shiflin? o* 
eroiinit, but also because of the text « sataraleif 
with such eleiiietits as repnxluction of the slcre- 
olypes of (lie conseiotisnes.s of certain strata^ of 
the Western inlelliifenista. ami reliance of faitlu 
inluiiion, etc As far as one can judge, the *n- 
tliore do not count on their recommcndalions 
being adopted as a practical action programme 
by governments 


,1 ' } Lenin ‘Malcriali>ui and Empirio-Critici'Oi. 
•'^or*,, Vol It (Progress Ptibliabcrs, Mo«m;o« 




irjiiiir n iruri* ir ^ {'rf^vi <) i ri ‘fi itlF if iVi' r’l >'1 
,'• < ».f ifip Kfivifiiiirni ni „f 

>f iilitif* in.J iitiniif*) f^Ti iIiiifivH rfiirirfpr 

l.rM-fi..n ,irn ,r, «».-i ij frtv»r.);Tti-nf 

Ml- -iinT-,,i,,n ..f rrurKimic formitio’s^. 

wfmfl lilt *<N||| [>r<nfr-^» uiif projffl***!** 

rn..>.m.*fit fr,,,,, , .mini ii/n I ,/|frr r.'riti..n4 fi* 
liti-.fn wiitiiit tN<- „t 4 il,»t nr r'lCT- 

u.no pli.in* of , rjl,nlri»p{.ir p| im\ 

t..j,fn,.ni „« miiviim. nf lovi.irti wiiK’»-aJ f*- 
t.i4trii(ihi< jfn fommon lo confrpMoS"* 

»■> rt rounfnm-pi^fit tii Mim iifiJimiitic lotcrpreti- 
fiiin of i;lob.tJ firoMrrni Ific .irjlfiors of 


itttmtif, .itrito.<[ ifiioJoifir.it vi..v»»ofi-ft 

on mt't.iiiltyiiir.i| n.iUoin in tbf »p«i3f 
icifnnw lh«> of the (iirrclionnt charaffer 
iluvflopiuonj. intpripretf.! .is a tendency U> fal-*- 
•trripjw. has fueu duplayisl in u niimhcr of «ptiere« 
'M scionco 5H>nio biolo^wts tried to represent 
Iho evoliition of animaN ns a process of the jrw**' 
iial dissipation of certain rrscrve.s of 'TitaJ ener- 
ffy : n thcais of ihe 'finale of e\nliitjoo', 
(feneration of phyloi;enetJc lines', etr., has been 
put for»,inI 


W lien m.)n's imp.ict on Ihe biosphere uas in- 
nsified in the course of the scientific and indnn- 




r-l r»M» ,n,J |„,.h »„ J 

,p,|„ .ppsfifff r-tri«nt 

''inrp ih,, rp,,t,i^i,' *t {ifnNUn. he- 

to >• i>; tytfem* prnMetn* f>e 

whwh txith iFip fii>lv'f,irf(>tMl cfitrift.-r nftfl in'tl- 
'(ir»r'l rixtiti'piion* of prMffil roninil opt'ritioB* 
»nif lliMtf fiiliin*. v.-ry rt'trtiifi* »r<* 

••fli't* Ifitljrdlivp, It I-* PTprdifnt t<» rmptojr thp 

f>-«-fini«|iny I)f riimputrr mrxrplhrtir. a* h tpfhni- 
■.tl in<iriiinrrit ti.i<«Mt od Ifn- iirftii.vpm<Mil« »f prp- 
■•■'mifiv AroTili))!* AtTil ti'rlmiCAl Adviinri* l/» «nl- 

l»<<f il 

hnA Atrf«p<l, m f harAcfrriAtinij *(<*' 
tml yy^tftiiA priij»|pin«. IIiaI 

th«* Apontir n.itiirc of iIipao pniFiti'mi 
III Ifii'ir fititliJjr roniplct cliiirarlPf, tnify 
Kldftal ^ral*', find if('p«‘nffi'nc*' nn » (ffMl 
ninny tifti'ri)i;i>iii><iiin (itrloM'-nntiirA}. trfh* 
nic.if. iTononiic. ncffml. .mil criltiiral. Tim* 
miMiH lliiit priiMrmn of lliin LimJ mimt he 
niialyncd in nn ovcriill way. sy«tern^-*'m*'* 
allowjni' for ri'ctprncal connections and re* 
lations, tliroiii;h iJip broad application of 
on inti'r-disciplinc approach and the joint 
wort of social scientists, economists, and 
applied scientists . . . Such a posing of the 
i|uesiion presupposes acine utilisation of 
lien research techniques. U’e would draw 
special attention to the possibility of em- 
ploying such a scientific approach as rI’I’ 
bal modelling using formal mathematical 
techniques. ' 

Quite understandably man’s role in dealing 
with human problems remains decisice, and the 
functioning of the global model is oriented on a 

' D. M. Gvishiani. Art. e«, pp. 14-15. 
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THE INTEOBATJOH 
OF ACTIVITY 
(In Ueu of a Conduslen] 


Otir r\p«sitir(n is cndiriif. And it seems to ®* 
tliat its crincIitcJinff section can hardly be rst^ 
nally bnilt on a compressed repetition of 
has been simejcd in the fore^oin^ It wonld W 
better, in conclusion, to try and lay a bridge to 
subsequent research into today’s problems of 
ism and the forms of the unity of sOTiety s® ^ 
nature. We have laid stress on analysing e«iog 
ical monism as an element of the melhodoWST 
of modern scientific knowledge. The asiolog' 
(i.c. value) aspects of the interaction of 
and nature, however, are no less important. T * 
monistic principle of dialectical materialism c* 
itself, moreover, only be based on a unity® 
methodology and axiology realised in an axietO" 
gised methodology. This problem is to some 
tent becoming a sign of the times, and its 
lysis is acquiring mounting interest. ' The nni y 


' 0. Drobnitsky. Mir oihinthikk prtdnietov 
World of Animated Objects), PoLtizdat, *to«ow, 

1. B. Novik. The Unity of Methodology «ud A«ei®w 
as an Expression of the Synthesis of Knowledge, 

V. A. Ambartsumyan et al. (Eds.), Si 1 

nogo naathnogo inantga (Nauka, M 
Tiselius and S. .Nilsson (Eds.), Tke P ' 
a World of facia. Proceedings of the 
nosium, Stockholm, 15-20, ' 

bus and S. Nilsson, 1970 



of tncthixiology aui} nxiology is evulcncc tital liic 
sjnthesis oI sciuuUt'ic knuwloJge should, on being 
ibUndacrd into prnctita, linng about an integra- 
t)oa of all forms of human actiiity ^yotlirsis 
o( tho sctciicea 13 not nti vud in itself Iml athru- 
trlical precundilmn of iliu iiiU-gruhun and iiar- 
tnonWalinn »I ncliMl) llniL noiilil nlliiiv subjec- 
tive arbitrariness to be ovetcoriie, 1 0 voluntar- 
ism in regard to the enviroument 

In its scmniihc resonance iho problem of tlin 
intcracUon of man and ualuru emerges as Ibo 
practical aspect of jibilosopby's basic (juestion, 
that of the relation of siibjt.*ct and object. I'tiii 
rs one of the jierenniat plnlusopluc themes that 
get a different ring and are comprebendod diffcr- 
enUy according to the historical cpocli In to- 
day’s SCleallCc and rnduslrral revolution Ibo prob 
lem has become extremely topical, and bas ac- 
<iutrcd a menacing ring, that is linked with dis- 
lutbancc of already the diiumie eiliiilibrium be- 
tween nature und society on a regional sc.do, and 
fay a number of parameters on a global scale as 
well. Tins position is being evscerbalcd by the 
retention in part of the world of private enter- 
prise. 

Overcoming of the undesirable trends in the 
present-day ecological situation calls loi llie de- 
velopment and adoption of a new ecological slrat- 
^SYt to the substantiation of which the Marxist- 
Leninist conception of the material unity of the 
world and of the unity of subject and object, 
consciousness and being, bas a leading part to 
play. The present stage in the ecological contra- 
diction between society and nature lias sliaiply 
posed tlie question of what can the acting sub- 
ject do and what are the objective bans govern- 
ing that activity. A principled answer to that 
question is provided by materialist dialect! 



which, hy its vcrj* rintnrn, i« rfiroctcd against 1 
'oluntaristic rupture between the conscious Stri- 
vings of tJie subject and the trends of deTcloj^- 
ment of objective reality 

So far, togetliiT with growth of various kinds 
of opportunity for man’s activity to alter the bio- 
sphere, the negative aspects of technogenic affects 
on the environment have also been growing rap- 
idly, which manifests the results of ecological 
voluntarism 

The essence of (he ecological variant of v®* 
luntarism is an absolutising of technical power 
without considering the biosphere’s evolutionary 
possibilities. Consistent disclosure of its unsound- 
ness IS an essential methodological precondition 
for optimising the biosphere. 

Ecological voluntarism has to be overcome on 
three levels: (a) on the highest, social level (elim- 
inating class antagonism, and a one-sided re- 
lation of people to one another and to nature): 
(b) on the theoretical level (perfecting of knowl- 
edge of the fundamental laws of the functioning 
and development of the biosphere); and (c) on 
the production, practical level, because practice 
IS the historical process of man's transformation 
of nature and the embodiment of man's unitj 
with nature. 

Over a long historical period, however, the 
unity of man and nature has been distorted by 
the structure of an antagonistic society’s rel*' 
tions of production Over the whole duration oi 
antagonistic socio-economic formations, 
opposition between mental and physical 
the status of Ite.ison (interpreted on the pi*«* 
of voluntaristic will) has been allotted to the M- 
ploiting classes, and correspondingly the stalos 
of inert, dead nidtler to the exploited 
because the ruling class has ‘llio vote’ fu liistory. 
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a >oluntanstic atUtnde eMsUnfi 
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technological potential f P enn espondence 
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domination over nature 

o, o,., rr:*. 

of causes, and secret „{ human 
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lam technological j from an ohjective 
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the producer^ ot mau 


I Civd 


""now vU'l'lW 
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There ix prt>fonnfI «ense in the analogy be- 
iween I lie hi‘i|(irir!>l dvnamics of the position of 
ii.itim- III (he s\Brern of infer relalions of society 
.md naliire bec.iiise ho(h man and nature are 
in(Mii>. of prodiK tion 

I nder capitali'-m the expansuin of prodnetion 
for the s.ike of [irotit has reached its apogee: it* 
'(ilieri has m\oKed tiie human body and hainan 
roiiseioiisness and a ronsnierablr part of the en- 
Mioiimenl Production's all-permissi\ene«s in re- 
lation to (he producers nltim.itelt concerts the 
r<‘al siiliject the producer of material goods, into 
Itic nhierf are also rehited to nature as Ip 

the oliject from w hosi> ioni]iiest i( is possible I*' 
otilain lienetits and profits 

Insesttgnihin of (lie cansis nf eeological so- 
liiiitarisni rests m the fmnt anaKsis, on the dia 
In tic of siilijeri object relations, which has to !>*’ 
tre.ited <is the niodid the ronccpliial fr<ime*prl, 
for iind« istaniling and inercoming it th.it is at ih** 
same lime the theoretical jiiatifiralion of the 
nliole business of optimising the inter-relatiP*** 
of man «octel\ and nature 

^fallklIld functions m [iioclticlion attmlypr* 
m.irilv as a mitnr.il forie, but it i* .i|s« in Ju'l 
tbat .|c(ut|\ dial It stuiitflis ofl its ilirectiv oa*'*' 
ral (h.ir.icter In prudin tinii aitivity iii.inkiod 
selops (Is own freedom as u result of iirti"''’' 
l.iketi in ,is ,| iiioiv ind of li.irnionisalion of 
Its differ* till, ill it sii |i i| I V isions le in its inti'g 
rilv Jn uil.igiiMisi II „fH lo ei onoinic forma If""'' 
•hiim.inis, ,r iiatiiri i, opjiosed to mm as pruab' 

projMii* . Iiji, lid ,1 \ievk of It as .s«m>'lhln« 

esIiKoil. (i,is..ue ,111*1 londillonin^ 

pr.i.ch (o sodiiv ,is uiipirsorial arut iinlimif'd 
in ttie [»>s,|(,i)iio , of Its pr(tclic,il efT<'ft *'*• 

tor. ,jri<l (» III ( mil hence eri*logiral voliinlarlsmi 

\ iluniiiisin of an trohigieal character li * 
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t tlH' P”’ » 

manitestalion ot prodMClion ^ ,„ all 

ia all spheres ol .mlal^sur .t i. «->; *0 

■hmamsed’ ot the •>rsa^. 

much a ^ah oTgaiusatKin 

Wilhin Ihe social an! ago dceelopmcnl » 

iluction ate the mam '“ctor ^^lole o^ t^*- 

acience and tedmiqne Dm.ng mense 

period techmqoe has e Tliat r 

weapon for ,o ualure nms» "“nrac- 

lation both to man and t p, ogress "f I""* 

radically reconsidcre of 

tice and theory calls for a ge^^^ of 

scientific approach considered science fnj 

nhat has traditionally ’^*^'‘■*' *^.10111 

The increasing ,j^cU ,, , \n 

0! social conscionsness j cefieit^ n 

material iinUy of 

ncT unity of human i,c,ng and hm , 

but, on the contra r\ . c , ,^oiial- that is t 

sphere ot being " 7 '‘);Tds attributes, as ths 

has matter ui motion, ano 

solo foundation j jf,c red pro 

All these three their spec»h 


solo foundation of the red priii- 

All these three fV"j* p,ie their ^ 1 ’*“=*’^'* ^Xr 

cenelically connected, desp ,,cip onotn 

S STTa-u-JV "t... ^ 

I, I.T PT.CM»; 'T.? b"™'""" 

reality. This ideohsalmn i^ 



ly slrong (cnuJo), and it is now neccjsaiy lo 
lake llie moment of tlie unity of llic world info 
account iti liuman aclivity becaii«o the breaking’ 
up of (he splicre of being provided Ifie onlologi- 
cal basis for llio breaking up of tbc various areas 
of litiinan activity. 

fiocaiise of tlie excessive fragmentation of ac- 
tivity, Its results arc more and more beginning to 
clash wifli one another, creating conflicts. The 
division of labour and specialisation of aclirily 
liave always undoubtedly been an instrument for 
making activity more effective And we must not 
reject tin's instrument in the age of the scientific 
and industrial revolution, but its application 
sliould not become ‘excessive’, for partial forms 
of activity, wbilc elTecttv’o williin Ibeir own nar- 
row limits, sometimes dovetail badly, leading to 
an artificially lowered total effect It is necessa- 
ry to compensate the division of activity by * 
certain integral apprfjncb to managing it, so that 
a monistic reconstnictlon of activity is on the 
agenda, t e. the development of ways and means 
of integrating them more inlinmlely on the basis 
of an ever fuller and more distinct disclosure of 
its universal, single basis 

The integration of activity is not, of course, 
a once and for all act but a complex dialectical 
process passing tbrougb several stages nnJ reiil- 
ised in several interconnected forms. In the first 
place we must note bore the growing role of Ih® 
aggregating of activity in nil fields of the build- 
ing of coiimiuuisni U'hiie breaking tbrougb in 
one sector or .inoiber, be it ever so important- 
v*t\can no longer nfifoni any drawn-out 
arty of the others 

The society of developed socialism founded on 
a powerful iiiaterMl and lechtileal basis has broad 
{Mtssibiltiies l^,[ comprehensive devehipnieni oI 
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iiIkUikii, f,i|t rtfufpiyi ifinij pt-fti-fti’i' ft 

rtt (ir>liii ihiin nvi!f lontr f « ’W'tf. 

'liii'ifh pri«i<rvinf nifurn «« t<im< ft 

tKiinin irtiviftr Imt I'ptt to l)i<* ^ 

f„ ,1,., 

Ilf itio «pc-iil <v«lKrti luntvl (ir» rt>l)'*rli»» o»9 
* fillip m rf'ilmnif nionut «yntfit’tir 

<lin.)lMiti itf ttcfivity ,*rt‘ ti*’viitiil ilotihf, h>lt »»»<'■ 

'’ffofN .ire to Ih" 

I1I.M mill til 

f t'liiiiil Itri'f liiiov lirty <iiiil 
\\(* <l«i Mill • ime III II nilrrr lit* Ehr fortrf of 
ItiiKK witti whiim wit hiivf* ti» cuttipt'ft* ••• 
lJn< ^iii'iitilif iinij ttirlinnliiitinif iptii-rt* 
till' ^triiiritlit will lit* H Itinif itnif tlifprult 
tint* ,\nil wi' iirti fully rMwilvf*(f to w»sr** •* 
in wi 111 III tli'ni<iEi<lf.il.» iJie ^opt^ 

rmrity nf *«iriiihii[i in lint tpliMre 
Ilit-* jiifitEt itiil Mjiiy ih,. inlcrc-il^ of tt’i’*' 
nitiiiiot fiiri<ilrMrliiin in tnir ruuntry but 
'll Ihii'i* Ilf wnrlil •nKi.ili'in anil tii* ^nlirf 
ro\uliiti<in<ir) iinil libcralinn mo\einfnt- 
• Hit* liiiif Ilf EliiH 'triii:i;li* w ififlt of mpas'tf^ 
for thu rjlioTul iitih'.itinn of .suculMt society’* 
iiiiliiriil ri'siiiircos ami linvironmcnUl protection 


. f»‘'rnat,onal Afctliag of Commanltt oo^ 
r» Parlit,, Matcow, 1069 (Peace anil Socialism 
era, Prague, 1969 ), p. 157 . 
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